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In 1989, the government of Ontario announced its commitment to meeting a Provincial 
target of at least 50% reduction of waste going to landfills and incinej-ation by the year 
2000. This target, a waste diversion target to be achieved through waste reduction, reuse 
and recycling (the 3Rs) was confirmed by the present government in 1990. 

To facilitate the achievement of the 50% target, the Province introduced the Waste 
Management Act, 1992. The Act broadens the government's powers to reduce waste sent 
to disposal through a variety of means. It also vests powers in the Interim Waste 
Authority (IWA), an agency created to ease the waste disposal crisis in the Greater 
Toronto Area (GTA). The IWA is complying wiUi its mandate by conducting 
environmental assessments to locate three, long-term landfill sites in the GTA. 

The GTA Regional Municipalities of Peel and Durham are each defined for the IWA 
process as separate "primary service areas". Metropolitan Toronto and the Regional 
Municipality of York have been defined as a separate combined primary service area. 
Each of the three defined primary service areas is proposed to receive one new landfill 
facility identified through the IWA's process. The fifth GTA Regional Municipality, 
Halton, has already obtained approval for a landfill site and thus is not part of die present 
siting process. 

1.2 Purpose of Study 

This study has two purposes, each of which relates directly to a requirement created by 
the Waste Management Act. 

The first requirement pertains to waste estimates. Section 14 of the Waste Management 
Act requires die Minister of Environment and Energy to provide a written estimate as to: 

a) the amount of waste that would otherwise be expected to be generated in the 
primary service area (i.e. each of Peel, Durham and Metro/York) during a 
twenty-year period that will not be generated because of waste reduction 
efforts; and 

b) the amount of waste that will be generated in the primary service area during 
a twenty-year period that will not need to be disposed of in the site because of 
the reuse or recycling of materials that are or could become waste. 

These waste estimates were provided to the IWA by Minister's letter dated May 15, 1992. 
A copy of this letter is presented in Appendix A to the EA Input Document. The GTA 
3Rs Analysis study provides additional analysis of 3Rs activities, in support of the 
reasonableness of the waste diversion estimates previously provided. 

The second requirement pertains to analyzing die 3Rs as "alternatives to" landfill waste 
disposal sites. Section 15 of the Waste Management Act requires that the IWA 
environmental assessments contain a description of, and statement of rationale for the 
3Rs, as well as evaluate matters relating to the 3Rs as an alternative to the landfill waste 
disposal sites. By administrative agreement, MOEE committed to provide such a 
rationale and evaluation to the IWA for use in its environmental assessments. The GTA 
3Rs Analysis fulfils this second requirement 
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A number of parameters guided the completion of the GTA 3Rs Analysis. The study 
parameters are as follows: 

• The study area for the GTA 3Rs Analysis is the area encompassing Metro 
Toronto and the Regional Municipalities of Durham, York, Peel and Halton. 
Metro TorontoA'ork Region, Durham Region and Peel Region are defined in 
the Waste Management Act as the "primary service areas" for the purpose of 
establishing landfill sites. The Region of Halton has been included as pan of 
the GTA 3Rs Analysis study area as it is part of the GTA. It is not, however, 
one of the "primary service areas". Thus, 3Rs systems have not been 
developed and evaluated for Halton Region. 

• The MOEE is qqi the proponent or co-proponent of any 3Rs systems 
discussed in this study. The study provides additional analysis of 3Rs 
activities and supplemental data on waste diversion estimates for use by the 
IWA. 

• As stated Section 15(2) of the Waste Management Act, 

The environmental assessment is not required to contain any description of or 
! statement of the rationale for , or any description or evaluation of any matter 
relating to, 

a) an alternative of waste reduction or reuse or recycling if that alternative 
would involve incineration of waste or the transportation of waste from 
the primary service areas to any other area for disposal; or 

b) an alternative of some other single landfill waste disposal site if the 
capacity of the other site would appear to be inadequate in view of the 
estimate provided under Section 14 . 

• The Waste Management Act, 1992, specifies that the IWA landfills are to 
operate for a minimum of 20 years. 

1.3 Study Approach 

The GTA 3Rs Analysis identifies and assesses alternative 3Rs systems, composed of 
combinations of 3Rs programs, technologies and practices, diat could reasonably be 
implemented in the GTA, In this report, this range of reasonable approaches to 3Rs are 
termed 3Rs systems alternatives. It also determines the potential for each 3Rs system to 
divert waste over the twenty-year minimum life expectancy of the GTA landfill sites, and 
identifies the environmental net effects of each system. 

For purposes of the present analysis, an array of conceptually different 3Rs systems have 
been identified for addressing residential wastes, as well as for industrial commercial, and 
institutional (IC&I) wastes. For each system, estimates of the amount of waste the 
system could potentially divert from disposal have been determined. An assessment, 
done on a non-site-specific, generic level and documented in this report, identifies the net 
effects to the environment of each potential 3Rs system, in keeping with the 
Environmental Assessment Act. 
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In conducting the 3Rs work, and providing estimates of waste that will not require 
disposal in the IWA established sites, MOEE is acting as a reliable authority in 
accordance with its legislative mandate. The alternatives presented in this report are not 
in any way structured as detailed implementation plans for the Regions or the private 
sector, 

1.4 Purpose of the Service Assessment and Study Objectives 

This Technical Appendix documents the service input into the GTA 3Rs analysis. 
Service effects in this study are defined as potential for alterations to waste disposal (due 
to changes in waste generation, composition or disposal) which may occur as a result of 
the implementation of a 3Rs system within each of the four Regional municipalities 
(Durham, Metro Toronto, York and Peel). The results of this assessment serve as input 
into the overall 3Rs system evaluation. 

The study objectives of the service assessment are as follows: 

• Identification of existing waste management and diversion systems in each of 
the four regional municipalities; 

• Prediction of service (waste generation, composition and diversion) effects as 
a rcsuh of implementation of any of the alternative 3Rs systems within each of 
the four Regional municipalities; 

• Analysis of the potential effects on service, including die development of 
mitigation measures for the purposes of identifying net effects; 

• Ranking the systems of the four Regional municipalities from the perspective 
of service. 

1.5 Outline of Report 

Chapter 2 presents the study approach followed in the Service assessment. 

Chapter 3 describes the system development approach used in the study. 

Chapter 4 presents residential waste generation estimates and projections, as well as 
waste composition estimates for the Regions of Durham, Metro Toronto, York, Peel and 
Halton. 

Chapter 5 provides a description of the six residential waste diversion systems evaluated 
in the study and the methodology and assumptions used to develop waste diversion 
estimates for each system. 

Chapters 6 - 10 describe the residential waste diversion systems and estimated diversion 
impacts of each system when applied to die Regions of Durham, Metro, York, Peel and 
Halton, respectively. 

Chapter 1 1 presents waste generation and composition estimates for the IC&I sector in 
the GTA. 

Chapter 12 describes the six waste diversion systems for the IC&I sector and provides 
estimates of waste diversion achievable by each of the systems, on a GTA-wide basis. 



May 1994 ' [ ] '. P^gHJ 



Ministry of Environment and Energy 
GTA 3Rs Analysis - Service Technical Appendix 



Chapter 13 presents the net effects analysis process undertaken by the Service discipline. 
A technical ranking of systems, from highest ranked to lowest ranked, is presented for 
each service criterion, and for the service discipline as a whole. The six systems are 
evaluated for the residential sector on a region by region basis and for the IC&I systems 
on a GTA- wide basis. 

Chapter 14 presents a summary of the net effects analysis for residential and IC&I 
systems. 

Chapter 15 presents possible waste diversion impacts that could be achieved through 
different combinations of residential and IC&I systems for the Regions of Durham, Metro 
Toronto, York and Peel, for the years 1996 to 2015. 
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2.0 APPROACH 

This section outlines the approach used to identify potential effects of different residential 
and IC&I 3Rs systems by the Service Discipline. 

2.1 Overview 

The GTA 3Rs Analysis assessed six residential and six IC&I waste diversion systems. The 
six residential systems are: 

System 1 - Existing; 

System 2 - Existing/Committed; 

System 3 - Direct Cost; 

System 4 - Expanded Blue Box; 

Systems - Wet/Dry; 

System 6 - Mixed Waste Processing. 

The six IC&I systems are: 

IC&I System 1 Existing; 

IC&I System 2 Existing/Committed; 

IC&I System 3 Extended 3Rs Regulations; 

IC&I System 4 Expanded 3Rs Regulations; 

IC&I System 5 Expanded 3Rs Regulations with Organics; 

IC&I System 6 No Unprocessed Waste to Landfill. 

A description of the process used to develop these systems is presented in Chapter 3 of this 
Appendix. Descriptions of the residential systems are presented in Chapter 5. The 
components of the residential systems are presented in a series of tables contained in 
Chapters 6 to 10. Descriptions of the IC&I systems are presented in Chapter 12, along with a 
table summarizing the components of each IC&I system. 

Each of six residential and six IC&I waste diversion systems were studied in a "Net Effects 
Analysis". This involved a systematic analysis of each component of each system according 
to the criteria groups and the indicators discussed in the next section of this chapter. 
Residential systems were analysed on a region by region basis while the IC&I systems were 
analysed at the GTA-wide level. A technical ranking for the Service Criteria Group, from 
highest to lowest, was provided for each system. This technical ranking was carried out by 
region for the residential systems, and for the GTA as a whole for the IC&I systems. 

The cumulative diversion impacts of combinations of residential and IC&I systems over the 
20 year period from 1996 to 2015, taking source reduction impacts into account, are 
estimated for the Regions of Durham, Metro Toronto, York and Peel, 

Information on which the effects of each system and component were estimated were 
obtained from a number of sources, including available data on the effects currently 
experienced by residential and IC&I systems in die GTA. A telephone and mail survey was 
carried out at the beginning of the project to obtain information on existing diversion 
programs in each of the GTA lower and upper tier municipalities. A survey of IC&I 
associations was carried out to collect the same information for the IC&I sector. An 
extensive literature review was also conducted to identify operating experience on 3Rs 
programs from other jurisdictions across Canada, the US, and Europe. Where GTA data 
were not available on the effects of a particular 3Rs component, information was obtained 
from other North American programs. 
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2.2 Impact Assessment Criteria 

The six residential and IC&I systems were analysed by the Service discipline using four 
criteria. These were: 

• performance; 

• rehability; 

• social acceptability and " a - 

• flexibility. 

Table 2.1 presents the indicators used for each of these four criteria groups, along with a 
definition of the indicators, and a rationale for choosing the indicators. 

Performance of components and systems focusses on the rate of diversion achieved, 
measured as the percentage of the waste stream generated which is not disposed. Information 
on the diversion achieved by various components and systems in GTA and elsewhere was 
used to assess the diversion (performance) reasonably achievable by the components and 
systems evaluated. 

Flexibility of a component or system focusses on the range and quantity of wastes it can 
divert. Information from a number of programs, and an asessment of the technology involved 
was used to assess the flexibility of each component and system. 

Reliability of a system focusses on the level of confidence that a component or system will 
perform its function, and divert waste on a consistent basis. Information on the performance 
of systems in both GTA and other jurisdictions was used to assess the reliability of 
components and systems. Systems or components which have had a good track record for 
consistent operation and achievement of the design objectives were considered highly 
reliable. Systems or components which have had a track record of breakdowns, plant 
shutdowns, inconsistent enforcement and compliance were considered to have low reliability. 

The Service Appendix presents technical data on which the performance, reliability, 
flexibility and of various system components and systems were evaluated. The social 
acceptability data are presented in the Social Environment Technical Appendix (Hardy 
Stevenson and Associates, 1994). Summary information on the socal acceptability of each 
system is presented in Chapter 13 of this Appendix. 

The Service Appendix text focusses on waste quantity estimates, the methodology used to 
develop diversion estimates for each system, and the diversion estimates developed as part of 
the study. Schedules to the Service Technical Appendix present data on which the rehability 
and flexibility of the system components and systems were evaluated. 

2.3 Data Sources and Method of Analysis 

All systems analysis was based on the best available information. To gather information 
related to each criteria group for the residential systems, the study team contacted 
representatives of each municipality in the GTA to gather information related to performance 
of existing waste diversion systems and the committed systems. Leading edge waste 
diversion programs from across North America (and Europe) were either contacted or studied 
using available published and unpublished reports in order to gain information related to each 
of the criteria and indicators used for the Service Discipline analysis. 
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Table 2.1 

GTA 3Rs Syslem Assessment 

Alternative System AssessmentyEvaluation Criteria 

For Service Discipline 



GtmVCrherin 
. Crpup/OrllwU 



Reliability 



tiexibility 



Perfoimance 



Social Accepiabiliiy 



Iddkttor 



proven lechnology(les) based on experience 
in other jurisdictions 



types and range of quantities accepted 
compaUbilily with Enisling system 



quantity diverted or requiring landniling 



participation in 3Rs (cuirenl and future) by: 

- individuals 

- municipalities 

- IC&I sector 

- special/sensitive groups 
altitudes and perceptions toward 3Rs 
activities 

willingness lo pay 



Dennllion 



This criterion addressed the reliability of the 
system in terms of providing a continuous 
service and achieving liie service goal of 
providing reliable diversion 

Reliance on a single approach is considered 
vulnerable to poor performance, if the single 
approach fails (through breakdown, etc.) 



This criterion addressed the ability of the system 
to accommodate variable waste quantities and 
characteristics 



This criterion addressed the reduction in 
quantity of waste requiring disposal 



This factor addressed the likelihood of success 
of an alternative based on current reasons for 
patterns of participation and on changing 
attitudes and perceptions loward 3Rs activities 
over the time horizon of the study. 

Social acceptance was considered on a Regional 
and GTA level. 



Bntloaai* 



To ensure an ongoing level of service, the 
selected systems must have a proven level of 
reliability in order lo divert waste on a 
consistent, continuous basis. 

A system is mure reliable if it involves a number 
of approaches then breakdown of one 
component does not cause system failure. 

Addresses the goal of maximizing service. 



A preferable system would be one which can 
adapl to changing waste quantities and 
compositions and can be integrated wiih existing 
facilities 

Addresses the goal of inaximiling service 



This criterion addressed the goal of maximizing 
service by maximizing the quantity of waste 
diverted from landfilling. 



The public, municipalities and llie IC&I sector 
must accept the 3Rs system for it lo become 
fully operational. Preferable systems are those 
that have a high potential for being socially 
acceptable. The criterion provided input lo the 
level of service provided by the systems based 
on potential behaviour or social response- 
Addressed the goal of maximizing service in 
terms of waste diversion. 



to 
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For the IC&I systems, information about waste disposal and diversion was obtained through 
several sources, as described in Chapter 12 and Schedule O of this Appendix. These sources 
included private sector haulers and recyclers, municipal representatives, IC&I sector 
organizations and businesses in the GTA, who were surveyed by telephone at the beginning 
of the project, and were re-contacted to confirm data or obtain comments on the draft study 
repKjrts on a number of occasions throughout the study. Representatives of North American 
jurisdictions which have adoptd innovative approaches to IC&I waste diversion were also 
contacted by telephone. A literatxffe search and review was carried out to identify additional 
information on IC&I waste diversion in the GTA or approaches to IC&I waste diversion used 
in other jurisdictions. Recent smdies on waste disposal, diversion and composition of IC&I 
waste and waste management practices were identified and reviewed. Employment data and 
employment projections for each GTA region were obtained ftom Statistics Canada and other 
GTA reports on a sector by sector basis, and were used along with the information from the 
IC&I waste composition reports to estimate future waste generation and composition by the 
IC&I sector . 

Input from Consultation Activities 

As part of the GTA 3Rs Analysis, a public and agency consultation program was conducted. 
As discussed in detail within the GTA 3Rs Analysis EA Input documenti key consultation 
activities which were undertaken included: documentation, distribution, attendance at IWA 
information Centres, meetings with municipal representatives, review of participant's reports 
and telephone contacts with stakeholders. Comments were received from regional or local 
municipalities clarifying the components of their existing systems and including revisions to 
their committed systems. For example, the Composting Council of Canada sugested an 
additional residential and IC&I system (with the proposed name "Expanded Centralized 
Composting") which should be evaluated. The diversion and cost estimates of this system 
may be evaluated at a later date. 

Based on these and other activities, data upgrades and revisions to the documentation were 
made. Appendix A of the EA Input Document summarizes comments received and 
responses to them. 

2.4 Assumptions 

2.4.1 General Assumptions 

General assumptions used in the analysis include the following: 

• The study period extends from 1996 to 2015; 

• Markets will be available for the recycled materials and compost from source 
separated compostables; 

• Residential waste diversion systems are developed and analyzed separately for 
each GTA Region. However, because there is no effective waste management 
boundary for IC&I waste and recyclables (IC&I waste management is not 
confmed by municipal boundaries), IC&I waste diversion systems are developed 
for the GTA as a whole; 

• Regulations identified in the IC&I systems are assumed to be enforced equally 
throughout the province and for all systems; 
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• 3Rs components would be developed in a manner that fulfils the necessary MOEE 
approvals (e.g. Certificate of Approval); 

• The 3Rs systems developed are considered reasonable, they represent a range of 
plausible diversion approaches and do not necessarily represent the highest 
possible diversion at all times; 

• The mixing and matching of 3Rs components beyond what is done in this report 
is possible but not assessed due to the large number of possible permutations and 
combinations; 

• The net effects analysis is based on the year 2000, the year in which all systems 
are assumed to be fully operational; 

• The analysis is generic; specific sites/locations for new facilities for each of the 
systems were neidier known nor considered; 

• The potential effects of landfill were not considered in the systems net effects; 

• The effects of a facility are attributed to the region which uses it; 

• All systems were analyzed to the same level of detail; 

• It is assumed that larger facihties will be sited to minimize effects (i.e. located in 
areas most compatible with the facility) through a systematic site selection 
process; 

• The mitigation measures identified are readily available and would be 
implemented effectively; 

• The diversion rate estimates were generated for the year 20(X) (the year by which 
the systems were assumed to be fiiUy operational) and for the 20 year cumulative 
study period. Increases in diversion rates after the year 2000 are attributed to 
source reduction; 

• A combined diversion rate estimate was determined for Metro Toronto and the 
Region of York. Alternative systems, however, were evaluated separately for 
these two Regions; 

• Only effects directly attributable to the 3Rs systems development and operation 
were considered; 

• For all of the residential 3Rs systems, it is assumed that the system would be 
designed and managed such that there would not be any increase in the total 
number of collection vehicle trips in any residential area, or any increase in the 
net amount of time required to pick up materials; 

• The export of waste, for the purposes of this study, was considered disposal. 
2.4.2 Sgrv^ce Discipline Assumptions 

The definition of waste used in this analysis is taken from Regulation 347 (RSO 1990, 
printed June 1993) and is as follows: 
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"municipal waste" means, 

a. any waste whether or not it is owned, controlled or managed by a municipality, 
except, 

i. hazardous waste, 

ii. liquid industrial waste, or ... 

iii. gaseous waste, and 

b. solid fuel, whedier or not it is waste, that is derived in whole or in part from the 
waste included in clause (a); O. Reg. 555/92, s. 1. 

The detailed assumptions used in the analysis of the Residential Systems are presented in 
Chapter 5. Chapters 11 and 12 present detailed assumptions used in analysis of the IC&I 
Systems. 
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3.0 WASTE DIVERSION SYSTEM DEVELOPMENT 

3.1 Introduction 

This chapter describes the method used to develop alternative 3Rs systems for the residential 
and IC&I sectors. 

3.2 Waste Diversion System Development Process 

A range of 6 residential and 6 IC&I waste diversion systems were developed in the GTA 3Rs 
Analysis. A methodical process of system development was undertaken. The objective was 
to combine a wide range of alternative waste diversion components into logical systems 
which could potentially be used for waste diversion, throughout the GTA. The method used 
for system development is illustrated in Figure 3.L ^^ - 

The systems were developed to provide a basis for comparing alternative waste diversion 
approaches. No attempt was made to analyse all possible systems, nor was this an 
attempt to provide conclusive recommendations of preferred systems for waste 
diversion in GTA Regions. The range of alternative systems developed were considered 
to be reasonable for the GTA. It will also be the municipalities themselves who decide 
which system is most appropriate considering their own local issues/conditions. 

The system development process consisted of 4 tasks: 

1. Defining Key Assumptions 

2. Identifying Long List of Components 

3. Component Screening 

4. System Development. . _ 

Tasks involved in the process are described in the following sections. 

SJ Task 1: Defining Key Assumptions 

Several assumptions were necessary in order to suggest alternative waste diversion systems 
that might be applicable to the GTA. The assumptions used are as follows: 

• The Existing System would be included in the analysis. It would be defined as 
the 3Rs system in place within each regional municipality as of December 31, 
1992; 

• Commitments made through five year Regional and Municipal budgets, which 
were considered likely to occur through discussions with Regional staff, and 
Federal and Provincial policies announced by 31 December 1992 were termed the 
Existing/Committed System. While each of the four Regional Municipalities 
would be affected by the same Federal and Provincial commitments, they differed 
with respect to Regional, municipal and private sector commitments; 

• A "long list" of waste diversion components would be developed (as explained in 
Section 3.5.1). This would be a list of any components that could theoretically be 
applied in any or each of the GTA Regional Municipalities for waste diversion. 
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Figure 3.1 
GTA Waste Diversion System Development 
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3.4 Task 2: Identifying the Long List of Components 

The long list of components considered in this study was developed by combining 
information from the following sources: 

• Components of Existing and Existing/Committed Systems; 

• Comments from the public; 

• Review of literature and current or proposed practice world wide to identify 
technologies, policies and techniques that may be incorporated in waste diversion 
systems. 

I,! Task 3: Component Screening and Categorization 

3.5.1 Task ^A: Co mponent Screening 

The "long list" of Residential and IC&I components was screened using three criteria. For a 
component to be retained for further consideration in system development, each criterion had 
to be satisfied. The criteria are described below: 

Criterion 1: A component must represent a proven technology, technique, policy 
and/or program 

This criterion is defined to represent technologies, techniques, policies and/or programs 
which have the intention of diverting waste and have been successfully implemented in at 
least one other jurisdiction (world wide). If a component is not successfully implemented 
at full scale at this time but was considered to have potential for successful 
implementation in the future, the component was retained as a "secondary enhancement 
long term component" (described below). 

Criterion 2: A component must satisfy Government policy, regulations and 
standards 

This criterion addresses whether a given technology, technique, policy or program is 
consistent with stated government policy and also meets current regulations and 
standards. Components requiring new legislation or amendments to existing legislation 
were not necessarily screened out on this basis, provided that they did not contradict 
existing policy. 

Criterion 3: A component must reduce the quantity of waste requiring final 
disposal 

Under this criterion, a technology, technique, policy or program must demonstrate an 
ability to divert a reasonable amount (which was defined generally as at least 1% for the 
purpose of this study) of waste from disposal. If a component was known to be beneficial 
(e.g. promotion/education) but measured data on diversion impacts were not available, 
the component was retained for inclusion in systems. 

Components which met the three screening criteria discussed above formed a "short list" of 
components, which was used for Residential and IC&I system development. 

3.5.2 Task 3B: Categorization o f "Short List" Components 

Waste diversion is an evolving field with new technologies and policies continually 
emerging. To provide the flexibility needed to fairly evaluate "new" components, a multi- 
level component categorization system was used. It helped ensure that components which 
had future potential, but for which adequate data were not currently available, were not 
eliminated from consideration. 

Waste diversion systems contain many elements which can be combined in different ways to 
form systems. In order to limit the number of systems that could be considered to a 
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manageable number, the study team developed a category of components considered 
essential for system development, and a second category of optional components. The 
optional components are those which can be considered as a menu of options to add to any of 
the systems considered. 

By categorizing components, the study team was able to specify the role that each component 
would play in development of alternative waste diversion systems for the GTA. 

Components which had satisfied the screening criteria discussed above were classified as 
either Core components or Enhancement Components. The purpose of each category is as 
follows: 

Core Components 

Core Components consist of a technique, technology or policy that could serve as the focus 
of a distinguishable alternative waste diversion system. Most core components consist of a 
type of technology (including collecting and processing elements) around which a system 
can be developed. As an example, collection of dry recyclables, and processing of dry 
recyclables in a MRF would be core components of an Expanded Blue Box program. If a 
specific policy was considered likely to contribute substantially to a waste diversion system, 
it could also be retained as a core component. Therefore, some systems include regulatory 
measures or economic instruments as core components. 

Enhancement Components 

Enhancement components could be added to systems to enhance system performance and 
increase waste diversion. Enhancement components were further divided into primary and 
secondary enhancement component categories. Only core and primary enhancement 
components were included in alternative waste diversion systems developed for analysis 
in the GTA. A description of each enhancement component category is as follows: 

— Primary Enhancement Components 

Primary Enhancement Components were used along with core components to 
build alternative waste diversion systems. These components (e.g. promotion and 
education) are proven to add an important element that would contribute to the 
function of a waste diversion system. The key distinction between primary and 
core components is that while core components can form the basis of a system, no 
system would be built around a primary enhancement component. In many cases, 
components that presently exist in GTA systems were included as primary 
enhancement components. 

— Secondary Enhancement Components 

Secondary Enhancement Components were components that were considered to 
have potential for inclusion in the different systems developed. They could be 
added to systems to increase waste diversion but were not considered critical to 
their function. Because of this, no secondary enhancement components are 
included in the alternative waste diversion systems developed for this study. 

The Secondary Enhancement category was further divided into: 

— Immediate Secondary Enhancement Components 

These were components with immediate potential (e.g. landfill bans on leaf and 
yard waste, storage of recyclables, deposit systems, product stewardship) which 
could be added in the immediate future to enhance the performance of any of the 
systems considered. 
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— Long Term Secondary Enhancements 

These were components that indicated potential for waste diversion (e.g. funding 
incentives to product manufacturers) but may not have been fully proven at this 
time. These were classified as long term secondary enhancement components and 
were retained for future consideration. 

Table 3. 1 summarizes the defining features of each component category. 

Table 3.1 

Summary of Component Categorization Process 



Component 

iiiliiliNgory :■.:■:.; 


■^mrmcAs,-: -::.:s 


::;:::i:;:|::::::;:Pelining-teateire:- ■■ ■ 


''r'^ ■■:' ^:ConinwBriis:;i:;;::;^ 


Core 
Component 


Included in 

alternative 

systems 


• Provides basis for waste 
diversion system 
development 


• Provides one of defining 
characteristics of 
alternative waste 
management systems 


Primary 

Enhancement 

Component 


• Used with core 

components to develop 
complete waste diversion 
system 


• Component lacks ability 
to form basis of an 
alternative system on its 
own 

• Category includes 
components that offer 
less than 1% diversion 
but are still considered 
beneficial may be 
retained up to this level 


Secondary 
Immediate 
Enhancement 
Component 


Not included in 
alternative 

systems 

-r. 


• Components indicate 
immediate potential but 
are not crucial to 
function of any one 
system 


• Components not included 
in any waste diversion 
systems developed for 
GTA 3Rs Analysis, but 
could be added to 
systems to enhance 
^rformance 


Secondary 
Long-Term 
Enhancement 
Component 


• Components are not 
proven at this time but 
may have potential over 
the long term 


• Components not included 
in any waste diversion 
systems developed for 
GTA 3Rs Analysis 


Screened Out 


• Components are not 
currently proven 

• Components contradict 
MOEE policy 

• Components contribute 
less than 1% to waste 
diversion 


• Components are removed 
from long list and receive 
no further analysis 



The screening process described above resulted in a list of 19 core and 55 primary 
enhancement components which were used to develop waste diversion systems for the GTA 
3Rs Analysis. 
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3.5.3 Results of C omponent Screening - * . 

Table 3.2 at the end of this chapter presents the "long list" of components evaluated in this 
study and the results of the component screening process. For ease of presentation, 
components are presented in Table 3.2 under the following headings: 



RESIDENTIAL COMPONENTS 



-IC&I COMPONENTS .. .x^, 

IC&I Hauling Recycling and Storage 

IC&I Composting 

IC&I Reuse 

IC&I Recycling Depots/Transfer 
Stations 

MRFs/Processing for IC&I Sector 

IC&I Regulation 

IC&I Programs 

IC&I Promotion/Education 

IC&I Economic Incentives 

IC&I Market Development Policies 



Reduction and Reuse (Residential and 
IC&I) 

Residential Recycling and Collection 

Residential Leaf and Yard Waste 
Collection 

Residential Household Composting 

Other Residential Waste Diversion 

Composting/ Anaerobic Digestion 
Facilities 

Reuse Centres 

Processing of Dry Materials 

Residential Recycling Depots/ Transfer 
Stations 

Residential Regulation 

Residential Programs 

Residential Promotion /Education 

Residential Economic Incentives 

Residential Market Development 
Policies 



Table 3.3 at the end of this chapter presents an estimate of the waste diversion potential that 
could be achieved by each of the secondary enhancement components, based on available 
data culled from a variety of studies. For some of the secondary enhancement components, 
reliable data on their diversion potential are not available at this time, due to lack of study, 
etc. Where this is the case it has been noted. Table 3.3 provides an indication of additional 
diversion that might be achieved should these components be added to any of the alternative 
waste diversion systems studied in the GTA 3Rs Analysis. 

Schedule A provides documentation and rationale for the diversion estimates presented in 
Table 3.3. 

3.6 Task 4: System Development 

3.6 1 Task 4a: Developing Potential Alternative Residential Waste Diversion Systems for 
GTA 

A set of six representative residential. waste diversion systems was developed from the short 
list of core and primary enhancement components. The systems presented in this study do 
not span the full range of potential waste diversion systems that could be considered, and 
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development of these particular systems does not imply a preference on the part of the 
authors. The systems provided a basis from which to examine the potential for different 
approaches to waste diversion in GTA municipalities, but do not present a complete list of 
possible permutations and combinations of waste diversion system components to optimize 
diversion. 

The Existing System was in place at the end of 1992. Any commitments made for waste 
diversion, at all levels of government, were incorporated into the Existing/Committed System 
for each region. Four additional residential waste diversion systems, which present an array 
of distinctly different technological and/or policy-driven approaches to residential waste 
diversion were also developed. Components which were identified as "core" in Table 3.2 
were combined with those identified as "primary enhancement components" to form these 
four additional residential waste diversion systems, which were: 

• a "Direct Cost" system; 

• an "Expanded Blue Box" system; 

• a "Wet/Dry" system; and 

• a "Mixed Waste Processing" system. 

A brief description of the six residential waste diversion systems is presented below: 

Residential System 1 - Existing - this system is based on the status quo, i.e. the residential 
waste diversion system which was in place in each GTA Regional municipality on 31 
December, 1992; 

Residential System 2 - Existing/Committed - policies announced by 31 December, 1992 
(including 3Rs Regulations) and waste diversion programs committed in most recent 
Regional five-year budgets (to the end of 1997 or 1998) that were considered likely to 
proceed by regional staff and the study team; 

Residential System 3 - Direct Cost - an alternative built on the Existing/Committed System 
which includes a direct charge to the home-owner for garbage collection and provides an 
economic incentive to increase waste diversion; 

Residential System 4 - Expanded Blue Box - a system where the range of dry recyclables 
collected at the curb is expanded and household organics (food and yard waste) are managed 
through backyard composters and separate collections of leaf and yard waste; 

Residential System 5 - Wet/Dry - household waste is collected in three streams including 
wet food and yard wastes, dry recyclables, and garbage, with central composting of wet 
wastes; 

Residential System 6 - Mixed Waste Processing - a system which builds on the 
Existing/Committed System and includes Blue Box collection of recyclables, separate 
collection of leaf and yard waste, backyard composting of some household wet wastes and 
processing of the remaining "third bag" of waste in a mixed waste processing and 
composting plant. 

More detailed descriptions of each system are presented in Chapter 5 of this Appendix. 

Table 3.4 summarizes components retained for inclusion in systems development, and lists 
the systems into which these components were incorporated. 
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3.6.2 Task 4B: D eveloping Potential Alternative IC&I Wa.ste Diversion Sv.stems for the 
GTA 

A set of six representative IC&I waste diversion systems was developed from the short list of 
core and primary enhancement components. As with the residential systems, a group of 
potential alternative systems was assembled as a combination of waste diversion components 
which could be added to the Existing or Existing/Committed IC&I waste diversion systems 
to reduce the amount of waste which requires disposal. The systems provided a basis from 
which to examine the potential for different approaches to divert IC&I waste in GTA 
municipalities, but do not represent a complete list of possible combinations of waste 
diversion system components to optimize diversion. 

The Existing System was based on the system in place in the GTA at the end of 1992. Any 
policy and program commitments made for waste diversion, at all levels of government, were 
incorporated into the Existing/Committed System. This includes the impacts of the 
Provincial 3Rs Regulations and NAPP. 

In addition to these two systems, four additional alternative systems were developed. 
Because waste management in the IC&I sector is predominantly conducted on a private basis, 
a regulatory approach, which can cover all IC&I generators is a comprehensive method by 
which diversion can be increased. For this reason, the IC&I systems focus on regulatory 
measures which could be implemented to increase the quantities of IC&I waste diverted. 

Again, components which were identified as "core" in Table 3.2 were combined with those 
identified as "primary enhancement components". Together, these combined to form four 
alternative IC&I waste diversion systems, which were: 

• an "Extended 3Rs" Regulations system; 

• an "Expanded 3Rs" Regulations system; 

• an "Expanded 3Rs Regulations with Organics" system; and 

• a "No Unprocessed Waste to Landfill" system. 

A brief description of the six IC&I waste diversion systems is presented below: 

IC&I System 1 - Existing - this system is based on the IC&I waste diversion system that 
was in place in the GTA as of 31 December, 1992. 

IC&I System 2 - Existing/Committed - policies announced as of 31 December, 1992. 
These include the 3Rs Regulations which require that designated sectors conduct waste 
audits, packaging audits, develop waste and packaging reduction plans and implement source 
separation programs for specified materials. Impacts of the National Packaging Protocol 
(NAPP) are also included in this system. 

IC&I System 3 - Extended 3Rs Regulations - a system built on System 2 that applies 3Rs 
Regulations to a much greater number of IC&I generators. 

IC&I System 4 - Expanded 3Rs Regulations - a system that builds on System 3, and 
mandates source separation of a wider range of dry materials by the same group and number 
of IC&I generators identified in System 3. 

IC&I System 5 - Expanded 3Rs Regulations with Organics - a system that builds on 
System 4, and requires designated IC&I generators to source separate and divert wet wastes 
(food waste, leaf and yard wastes). 

IC&I System 6 - No Unprocessed Waste to Landfill - a system that builds on System 2 and 
would require that all material disposed as waste be processed prior to landfilling. 

A more detailed description of these systems is presented in Chapter 12 of this Appendix. 
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reduua quaniiiy of 

wafle dii|M»ed 



rcducca qiuuittiy of 
wadcdiqxacd 



rediKca quantity of 
wiile diipoaed 



reduce! quantity of 
wadediipaaed 



reduce* quantity of 
waacdi^MKd 



rcducca quantity of 
waaie diipotcd 



redttcM quantity of 
wiaedii|ntcd 



While tlw coinponeni may coniribute lo 
waste divefiion, ihit componenl conflicit 
wi\h aovernnicnt policy 



Retain on baiu ihal the componenl 
tsirrenily cittta in GTA (and elaewhere) 
and hat cottributed lo want divenion 



Retain on baiia Ihal the componenl 
cuirently niata In GTA and haa 
coniribulHl lo waite divcnion 



Retain on baiit thai the component hat 
proven tucccaaful in diveiring waste 



Retain at immediate secondary 
cnhanccmcm, potential varialion of I- 
stream syslem deai|n. contributes to 
waae divetaion ,^_ 



Retain aa valuable ekmcni in providing 
coinprehcnsjve wa^e diversion service* lo 
hauseholdtrt in GTA 



Retain on basis that the component would 
incitatc divcriion 



Retain un baait Ihal tlie component would 
provide ihcieatcd appcrtuniliea foi 
divtititin 



Screen on baaia thai coQipioncni conflicls 
with governineni policy for lourec 
tepantioa 



Retain on basis thai Ihe componenl 
conlributea lo divettion of wel waatea not 
handled by eaiititu leeyelini iviletlM 



Scirwi on buia Ihal a J-akrwn coHKIion 
system conflicls with loviinnienl policy 



Retain on basis that tbc componenl 
coniribulet lo increased wane divenion 



Retain ta immedate tccondaiy 
enhanceiDem, vaxiaticn of 3-alrca(n 
lytletn deaifn 
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Relain on baiU ihal Ihe comjxvn*ni 
provuln;! oppc.nunitKs lo divfri v-n^f 
umvciufnily 


hi* 


(:"i>ll«iiiin ufil/y rttytlabks from 
muUi-limily building! ooniamma 
f} nf mnrc uitil^ 


Y Y Y 
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|iri>vfn 




rcilucfsqiLUilily of 
wast* djspfsed 
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ci>nlrilxjtr-. id intica^'d W4sic tlivtr^n^n 


i.ie 


t olltclion t>f 3rJ b»$ at wasi* 
(jirtuKe Kmainiiig jficr iiWTce 
Kpaialion cl d/y rci-yclablcs a/id 

procosmg 


N N N 


N 


priwtn 


NM 


rfduHi ijujjiiny of 
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c<j(ilribuic:i 1(1 mciciifd cjprurc and 
iliveriion of r^cycbhlc inalcruls. wid 
U!mi>*iiJingo[rfniaiJimg mi\cd*iile 
flr*jni rciulnng wi dfcrtiscd wjJt 
lliSTMiSJ) 


i.i 


Seucnil curbtidc oollectirtl of leil 


;:pk««*B:-,;:iiS!;:Sft;;:siL 

Y Y Y 
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pfovcn 


nf ^Rs R^gulaiiom 


redu«i quantiiy ot 
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Rclam on bill* ihal (he w>mponfiil 
pruv idf 1 oppomjiiiiies u» divcn leaf ijul 
yard wajlf convcnicnily. Jfiil cum[MiJlni|S 
Lif rtmaimnp niufd waile slrc^m 


t.t 


l^rupolf Jf ptiU ft»f leaf wid yird 


Y Y Y 
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proven 


mccli rfquticnuriis 
.if 3R9 RtgglaiUriu 


reduces iiujriiir>' of 
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provnlf s opptinurnMci i«i ilivcn Icif Mh\ 
yjid wasic iJil [rilufcs wjitc lUsniMtl 
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DimibuHor/pTOviiion of tnciiytfd 
Mimpositra for bJckyi/it 
ciimposlinj by single lamily 
teiidcnli 


Y Y Y 


\ 


pKivcn 


WA 


rfilucei quA/ifity of 
wa2e (ljsp*i«il 




J 








Kciam on baiis ihai \Ue componfnl 
priPvidcs (tjiportuiulies i-. Jjvtti rt.st(lfnti.il 
(*garuii fcsuliuiji \i\ imrcaatil v/:l\Ic 

lllVCrSKKI 


. i;J , 


Bickyuii computivig (luge J-bui 
unit!) for mulii-lsinilv rciidcnis 


N N Y 


IS 


prt'vcji 


N/A 


rcdu«sqi*a;iiiry of 
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pnivillcl opportunily to Jivcit rHiJruiJJl 
orgjnii:! from mull! faraity uriils 
ifnilimg in inuMKiJ wuK divmnni 
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VcTnlicnmpolEillg by mulll-fimilv 
rMidenU 


V Y V 
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prtjvcn 


N/A 


[fduct qiiaJihly uf 
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pii>yiJti onportuEuly toclivril inidcnliil 
iiigaiiiti (rom mulri fimily utiiu 
rtiuHinj ui intrMKJ wuit Oiveniun 
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Moutchold huinkwi **■< 
(includiiv mobile KM W dcpoit) . 



i.i 



Tniic lui 



"If? 



While (ocxb caUedion md ifeop- 



S.4 



SjKcliVicpinlt collcdioni ■■ 
curtnidt ta buUcy *ule (while 
(ood>, fumilurc, Ouiilmu Irui, 



*,i 



*,4 




Comliud wlndnw »iiipo«h| 
of Muru wpmled hwuhold 
wiuiu (food, luf ind yard, tic ) 



Ccntr«Ii£«i wuid/ow compoding 
ofihird tsi maed wult 
rrmunilig iftcr souicc tqufation 
if Blue Doi miteriib and le«r ifld 

>injwule 



Cennliud ointiow campo«iii( 
uf miicd wuic 



Cmiriliied tn-voul campaaUni 
of loiice lepimed OfgHiio 



Ccnviliud in-«eiKl compMiini 
Of oiled wute (IhM la|) 



Y Y ¥ V 



Y Y V Y 



proven 



proven 



reduce* qumiity of 
wuledispoeed 



N/A 



rcducu <)uaniily of 
wanedisfMicd 



NM 



reduce! quuiuty of 
wadedi^xiAed 



reduce* quinrity of 
#ute diluted 



N N N N 



N N N N 



N N Y N 



N N N N 



pnwen 



pfovert 



pmren 



proven 



piwcn 



compoet quality 
may not mcei 
MOEE requircmtniJ 

for UlTCIIIKtcd UK. 

Restnclcd uie may 
or may not he 
featiblc 



conflict* wiih 
MOEE 3Rs 

regul^ioiu at 
source aepar^lion 



WA 



NM 



reduce* quanlily of 
wane diSfHtd 



reduce* quaniily' of 
livajie disposed 



reducea quanliiy ot 
vntle disponed 



reduce* cpiantily of 
•raBedHpaed 



reduce* quaniiiy of 
wade diapoaed 



Retain on bun thai the component 
provides in opportuinly lo divert an 
additional elerneni of the waite iiream 
etultintl in incteased waste diversion 



Retain on baiit thai the componen) 
provides a convcnieni oppofiunily lo 
divert an addiiionti tIeiBert of the waac 
dream reiulling in increaaed waite 
divenion 



Retain on basis that the componeni 
provides an opportunity lo divert 
aitditiontl elenici«s dI liie waste drram 
resu lting ii i iiKreased waste diversion 



Retain on hatta that the component 
provides a convenient opponunlty to 
dived a<klitional eleincnll of ihe waste 
stream resulting m increased wa«le 
diversion 



Retain ai leconibry tuimntiiM componeni 
on baiii thai the component resulii in 
increaaed waste divenion but may 
emerience odour prohleim 



Retain a* tecondanr imniediate component 
on basis that Ihe component resuju in 
increased wave diversion but may 
expencnce odoili ptctoletni 



Screen un baaia Utai oaapanenl conflicla 
with MOE£ 3Ra RefUlatJcna 



Retain on baaia thai Uh component is an 
ippropriate pmceulni technoloiy for 
Inusehcjd «(anica collecled in a J-slream 
collMlion SYl'ein 



Retain on basia that the compor>ent II a 
iwfiired prDCHtlnf lecluuloiy for »i'<l 
bat. IP increaae dtvaiion 
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■J I Alih«i|h ihii uthDOlofy tBijr rault in 
«ult divcBkw, KrcMl on baiit ol 
tunfUci with MOEE 3Rt Reiuliiiom 



Renin on b«u ih»i iht component 
cunintHitu 10 matutd iwucneu of 
conipo*in« mdroulii In wm» divtrtion 
Rf inn •• cort compontni or huii ihK 
■he compoot ™ proMUM divtited k«( md 

yawl Wj*tt ^ 

Reiijn u Mtondary iinmed»i« component 
poitnltil lubiiiiuic (or iciobK 
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Rctun on the htui Hui compooenii eiiii 

md conntxile to """ Kduciion lluou()l 
rrtii* _^^__-^^— — — ^^^ 



Reuin •! 1 cue component u the 
campontni u piovrn t«hniJlo|» for 
[woceuin(ofdry Ktyclibla 



Screen on biMi of condici with 
lovcmmcnt policy 



Renin u c«e compontni wtikh u 
rdfiind Id pia«uin| o( "ihird bi|" of 
wulc 



Renin ti procciiin( compontni lint 
conlribulu lowule divtiiton 



Rtiiin u ucondvy lcjfl|-leiin eompooenl 
on bMu llui new ie(iino!D|le« nty b« 
(kvelopcd lo inuuw wiae dJvoiJai 



Scrc<n on buii thai Incinerdioo u 
tatutiy lopnwinciil lc|iiUIkin 
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Provide idtquite dtpDU tor (U 
rKiihbouitiDodi in CTA to 

mpltmeni uiilini Blue Boi 
iyiKm(localol 11 simrci iiiiiiint, 

limtfilUilM. tit ) 
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(hxifMjd dfpoi lyiitm fot dry 
r(i.>>:Ublu inl ahn (e.| tulky) 
imlcnill 



»r5 



|4ii4 



*«.» 
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r)ro(Mjfr dtpou (M III hcHiKlwId 
Timia (rood, odicr wel wMti 
ml prdcn wMs) 



Develop nqanaat Uul ill warie 
icKivedil lindfill mill) be fion 
dniinaitd ptoceuing ftciliilu (no 
uigroceeied wuit lo ItiiJfilll 



Mtndilay touu Kpjmion (IRt) 
hy reeidetuiil «(><* 



I .uiUill bull on • vtriay U 
fnilcnftll 



Mow control (dtlinry of 
luideniial nae lo dcaipuitd 

ficililiti) 



Require municipatiliei in GTA lo 
iJiievi dttifnaied divenion Wfeu 



Be^iiiire iiiijnici(atiiiti in CTA lo 
cidbliih tfteciive wure generiiion 
ind diverMoit monilodni lyiiemi 



l».T 



l»,* 



Oai^c coopori ^iltry itanteA 
1.1 illow mac wideqimd uu of 

on poll 



It.I 



tl.l 



Bw nuvrecyctobk paclui|in| 
producu 



EuMtet w CiiMBlut< to 
CT4 1U||i6iii 



&ae*iK)i 



Fnl 



M(Uc 



VW* 



n 



S(»(MliiC Crtlwl* 



t]npiri)riiB 

t»«lina!«)pf « 

T*rtu)li|*t< 



||4|«t)U)«l* ant 



N*l S^Akiti 
Q«Mi|t; of 



&t»(nln|| Ouulftllaft 



C»rf 



k*ti*(it«nn4n( 



pfimatT' 



!MC*«4*IV 






S(rttae4 
OKI 



it*tl»B*tt 



ir??rTt!^ii 



proven 



proven 



pruven 



pnmc 



reducee quvuily of 
wuledtipoud 



N/A 



ciuttinHilion 



docinoKiininCTA 



n« cunrrtly toforced it iiiunjcipe] 
level 



ptc^tn 



in place Tor rciidcniiil but no) 
ICAlKclor 



nol oirreitly enforced il nninki[al 
level 



pmvincial jurudiciion 



ommiliMlimBaai^ 



Reduce ttAf cotkolai 
frequoKy 



Scl-olil limil (bi| limit) for 
girbije collection 



Y Y V 



N N 



NM 



N/A 



^'jnr 



rtdticee quinttiy of 
wide di^weed 



N/A 



ifiTA 



implenjenijtion 
being oveitumed in 
US 



conflicts with 
government policy 



proven 



(ffecl! nol proven or 
quart iftcd 



unjiDven 



Fcduer4 quanliTy of 
wadeditpOKd 



redi»eiq[unlilyo( 
wiac diapoied 



miegy tncrciKt 
wou divenion 



reduce! qujinlity for 
.litpouj 



Ooa nol neceuarily 
reduce quaniiry 



N(A 



N/A 



intoniuicm wiih 
ttated govanment 
policy 



n»y lUlii ui 
ttducingquiiiiry 



may auui m 

educing quaiaily of 
waae dirpoaed 



may auai n 

reducing quaniiy of 
wane diapotfd 



iicgy likely lo 
reduce quaiaiiy of 
wi3le lequiriilg 
lawlfill 



piwcn 



proven 



N;a 



N/A 



lately d 

quaiMityorwtse 

Jimoeed 



likely dccteaau 

qinnlityofwaiie 

diapoaed 



lT"''"r,M^\^f '^-^"d^^^*^^^^S^ 



Relain on Ixiii Ihal the lumponcnt 
provide* an inoeaied qiponuniiy for 
wasre diversion 



Retain on baiii ilui Ihr cotnponeiii 
prcwidei an incrcised cfipailnnily for 
waae djvei^ion 



Retain on luaii that tl>c componeni 
[aovidei an inaeaacd ofifnuuniiy for 
vganic wane divercjcn 



m Mmmmmmm^mk 



Retain m leconliiy inmediit* 
cnluncctnent as poienlia) method of 
ini^caaini reiidcniiat waaie divcreioii 



Retain aa poicnial mcihud of inc reeling 
pjnictpaiion in tource leparMion 
nroeraini 



Retain on bam thai itie componenl 
eiKwtatei uxreaKd recycling and 
therefore coiitribmea lo WMIC diveraiolt 



Screen on baiit of conflict with 
govcmmenl policy 



Retain >i im mediate lecondaiy component 
on baaii that mandaiory largeia increaac 

divenion ■ 



Retain at immedjale (econrlary componem 
en baiii that good feedback incteaiea 
svaempetfornance 



Screen on baaia of unpioven leaulii of 
policy 



Screen on haiit of tneonaiateney with 
goveniincni policy 



Retain on bitli Dial the component 
cutienily eilaii and >■ likely lo incieaae 
B divenion 



Retain on baaia Ihal the component 
cuirenlly clilla and may incrcaae wa«e 

divenior ^^^^^^^^^ 
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t}.) Rt<1wxfr«|iKncvofrKycbblei 



tl.4 



n.s 



ii.i 



11.7 



n-» 



II.* 



11.1* 



|M' 



it.ii 



Allow mxlincci to rcfuK dtliwry 
■jf unwinttd "junk n>*ir 



ftcjKt totdi wiih viiible 
<lainuit<t mwitli 



Develop landlill iBtni|cnicni 
pnciku which uliUu dupoMd 
wiiie u cover milriiil 



ProAKecompuitoniilc |0( 
luiinil covcf ind pRKTve eipicrlv 



Vohime bued dupoul fen 



DiipouJ nrchiil|n on tome 
Kcmi <t J. riru. while |0CKb tic) 



I .mdrill mining lo lecovti 
mitcrUli 



Cililliill or C4minlllt4 In 
■■■:■■■■■' OTA !U«<6«« .:<" 



p<n*«i* r«l MKtt ^ttU 



Strieftlnt Olltrl* 



THbn*l«|]r ♦( 
tttbnl^*te 



4* SiKtTgr 

|l4p«t«tl*K* in^ 



N»l tteJsei 
Flhiil Dlt^Mil 



SetMnInt CMuluiInn 



C*r« 



Sihunterntal 



o«i 



il«Uiiit«U 



on votunliry tiuit In GTA 



N N N 



N N 



N N N N 



N N N N 



hiJibdbh KAvtfigtni ccnbei il ill 
ImKIU 



Dirreteniiil lipping lea biwd on 
ditrct at prowumi or wuc 
cODpotition 



no4 qujuyified 



proven 



proven 



provfn 



pftiven 



pftwen 



hequcncy •! luU ol 

gvtipge culkclion 

firquency metu ifi 
BtiiulHioni 



doc* nd incTciv 

wule djvttsion 



N/A 



WA 



may cul«ravr4ie 
iDcil by-liws 



WA 



mey re^cc diipo«il 



w<MikJ leduoe 



integy praervci 

lindf lit tlpicity 



tnicgy preserve* 

lindfill iiipKliy 



mkyreJuce 
quuilili» rcteivdd 



m*y reduce 
qujnf jnet received 



itntcgy prMen.'" 
lindfill cipacHy but 
ifoet ni* directly 
reduce qusitfity ol 
wute rct|uirut| 



|u44iMy nf 
rcijver^blr jiijierdi 
miy be iinall bui 
cucnpufvn 
:onMrteret1 r>f value 



(Oategy cncourtgo 
processing and 
jncrcuesquanniy 
Jivaud 



Saeen on buU of fukire to leduu wule 
requiriitg Bnal disposal 



Retain oti bills of polcniiat source 
rcduclionof lunk tnji] 



Retain cm basis llul the componeni 
reduces diM»»»lo('ecvcl»blc malefisls 



Reuin on basis ihii componeiK "reuses 
waste muaiali u • resource 



Retain on basis ilui cumpimcnl displaces 
bciTow maierial *t daily cover In landfill 



Retain on basis flul ihc componeni 
encourages incre^oetl divereion of low 

densily malerists 



Relsin on bwis llul componrni miirs and 
provides an economic uKertive lo 
increased wstle diversion 



Screen on basil Itut ihe componeni does 
noi meei Ihiid criienon. howsver sirsitfy 
II of value to preserve lantf ill cspaciiy 



S<;iecn lilt hull I'f poicniial ciiiiflici with 
lucil by-laws, local by laws tlul pieveiri 
leave l^ing should be reviewed, as 
scavenging (Kovidea opporlunily (i>r jome 
UKreased wairc iliversinn 



Rclsin on bull thai coinpi>ncnl ciiils and 
contributrt lo wule diversion 
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Df vttop iirmi conHimcr 
eduoition prDgruD to cncoinfc 
bulk buytn|, rchucctccM 
pick«|m|, prooHMc r<-iue. buy 
rcic7Cle4. promclc nfilUbk 
cowiintf* tic. 



4«,) 



Develop utoni homeowna 
cducjiion proiniD lo tocui on pn 
cyctin|, bKkyiid conipoitini, 
(riM^yclini, Diicci Coit, 
tiifwvlcd Blue Box. VtVDrf, 
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Sir<t#i)tiiii Ciiiutultin 



Cef« 



: Enh«n(«in«at 






RtllonaU 



II >U tductiiotul «ulth]|tcn» 
(u:hooll, univcnillH, collc(ei 
dc.) 



SupfKHi commwuty bu<d 
educalionil pra|nBi tuch w 
neifhtiaiitiood conipoilin| (e | 
Pod CoUWfnt) 



@ii@i^^iits^ 



OiRct Cod lytltm (w (ut>i|c 
coilcdion u OMtubk ((ncd pa 
b«| me. viriabte ntc weithi 



FiruTKiAj ipunltvea Id purcliuc 
dunbit (Toducu 



G)uil pofiuii to fuffon tma 
reduction In ruidcmill HCt« 



Full unt wcouniin) forcinf 
munldpilliiu tochuie ibe full or 
io<al coll of wasic loinijitmeni 



Y Y ¥ 



Y Y Y 



Y y Y 



proven 



proven 



proven 



N/A 



N/A 



NIA 



DifKi Cm) im la plici it iNt 

Mm 



not in place 



inplu 



luuVUI chu|H in CTTA rcOecl 
iduI ccal 



or>f¥oven 



proven, but Iwd to 
tiuuure 



proven 



WA 



N/A 



reduce* qumiiy of 
wade fldpoaco, Dui 
difnculi to Dicaaure 
eltenl 



reducca quinlily of 
wane dupoacd, but 
difnculi to neuure 
eatent 



tcducca quantity of 
wan diipoied. Ixit 
difncult to measure 
eilent 



rcducei quantity of 
*afte di*poce<^ but 
difficuli lo iDcaaure 
Client 



reduoi i|iiiMity of 
wade di^NMd 



difficult 10 detign 
and adflinilet 
proframi to achieve 
waate reduction. 
Dirificull lo nsoniioi 
waite reduction ihal 
iiKhievcdduc 10 
iheae policie* 
ipecifictlly 



auumcd lo reduce 
quantity of waric 
diapoaed 



reduces quanllty of 

wane dii|»ied 



encouraf ea panteipalnrt leading to 
incicaaed wane divenitti (now and in the 

future] 



Renin on biiii Ihal compoiKnl ciiM and 
comribuica to aource rcdvclion and muM 

&vtmcn 



Retain on baiii that component 
contributea to behaviour dunge and 
incttaud wiite diveiticn 



Retain on bain that conponeni 
encoun|et community adivity . UKfUKi 
intere*!. awarrncaa aiwl par1icipail41 in 
waste divenion aciiv itiea 



Rclain on bail* IhH compmenl provlda 
vitiMc cccawniic InceMlvc lo hKreawd 
wade diversion 



Screen on baiii that titliegy li unproven 
bccauic ability of thii lypt of policy to 
achieve waitc reduction ii nol known and 
if impltnitnied it would be diflicuh to ' 
monitor retulii achieved 



Reuin on baaii of uained witit 
diveriion potential 



Retain on baiii Ihal cluir|in| full coita of 
wade manafenient would fnvidc 
increMcd incenitve to waaie divenion 






& 



m 



I 










\*.i 



tnittnic wills itlwnfMi with 
Kiflomic ikvtlopDiwil |HO(r»iii» 
ri- i«ilt niiitrti foi iKOnduy 
matcriili 



Mi 



i4.a 



Mutlite pmtiic4 tuwinlihip wilh 
rHiuircmcnl fcr tnilkcl 



Eipcnl Blue Boi •yutm to cover 
•U ICAI hcilitiH (hil wuii 10 
ptilfciput, with focut «i 
uviitutiani] 11x1 coniDCKiil 




Pioviilon at bim •< mtjor ICAI 
ftcllilict (c.|. hotpiuli. tOu>o\: 
ilvoiniliii inilli. tic ) 



IS.4 



CaUat'txiot comnintled 1^ 
ncycUMs fnw ICAl Mctor 



ti.S 



J».< 



l*,T 



£n| lam vicngt of dry ICAE 
rrrycltWct uitil (tcycUnj 
icc)iulo|k* (kvcbpol inVct 
[ToSnblcAubk iDHttii devckificd 



IM 




Rtll(l u lo(n lc»m iKondMY compontW 
on buit Ihal fcimponrnl ippnn lo hiH 
pdcKial lo itduce w»K, tlthouih 
tpccifK impKI onOTA «me divtrtim 
auncCTUin 



CWtodion of Murcc wpwiled *y 
rnrycUIHa 



rulkdion o( tovm itpuBUd 
or(Hiia from ICAI MCiof 



f ollcdion 0* iBUHul ••»« tfo" 

K *l HCt« 



Stwfl icrm !0 « nooUi) Monii 

of ICAI dry mitcriili <» ukc 
idv>rti|e or troaiing tecydim 
lechnolciiic* iikViii mukclplca 



Renin on bull ihil compontni reducei 
wwie 10 hnil dupoul 



Renin Ml bull ihw coni[ioMn< would 
povirte iracut divereion try {tovidini 
incruKd oFfnnunliKi lo recycle 



Renin on buii lJul secovery would 
increuc ilvoti|li convenient oppoHumlKi 
lo re^Ycte 



Relilnon buil lh«l componeni M(»ii ind 
coniributti lo wuie diveiiion 



Renin on bun Ihii componeni emu ind 
coniritwiu lo wme (Svttiion 



Renin on buit IhH componeni «illl ind 
conlritxile* to wulc (bvciiion 



Renin on bllll Out componeni tutienlly 
eiiui l( inucTUI » piDCCWed, 
coninbuici lo wuti divenioo 



Sct«n at buit of improvtn kctiwhity. 
IjoiI iitni uonie i»q«i«fliei»i wculd be 
■iiniricini. wlthuncc(1u«yee|udin| 
future lurkOi ind prouulni 

lectOToloiiM f<» '°°" mneet*'' 

Attuisini tn1n|«nt tlon|« ccndiiioni 
iDct, iDiy entmi lucccMfUl divenion of 
br|e quutiliu of milaiili 



g 



a 






H 






* 



C*iMi**««t* 






D«r<trt« 



it,i 



US' 



T^ ' ^ iii Um i Mtj iii I I I I 



;>X^' 



tw* 






tlnptroTiin 
TMbn<>l«t; *< 






tih***^ 






tt4Kia«<M)M »r)4 Vv*t«t MtirlM 



¥>iiii Oli^Ail 



««.t 



litj 



1«.4 



JW' 



l*-f 



lliti. 



ii.i 



SMifiStatsffiSL; 



On aiic coiqioitini of ICAI 
of|ui]ca (vcfiDicoapoiTcn Hvl 
oihii by tolitmnii. achooli, 



Ccntraliied windrow coinpoirini 
of louru icfunaed or|inici 



Ccntriliud Invtuel csnipoiiiii 
o( Mouct Mpnled orimiu 



CmnlUal compotiini d knf und 
yndwuc 



Uk urtnliicd (luooliic di|aun 



CoitriliKd in-vcMCI coiDpo«tJJi| 
ofntacdlCAIwuic 



'"''f ' 



ciiut II wiiit GTA r>ciliiiti 



MlminOTA 



ui<i in GTA 



ikxa iM aia in GTA 



dooiHiaiti inCTA 



rsa 



likft ipiwttwilAn 



Ctirt 



Kntajinctfn^nl 



rtim^ff 



1miT)f;iflTitl'M,i*'j,t'sBi 






HctlsnaU 



piDvcn 



pfovea ■"'ne 
jnlcrmii lent odour 
probtcmi 



proven 



pruven 



unprovrn. f rncrally 
noi applicable io 
ICAtwaiieatn% 
H 




mmit>mmmmmMft*utdmmm^ 



rruWer ttaliom to be uwd tvy 
im^Jt ICjLl (cnentors. to 
compliracnl cittling Bhic Don 

fyftcm 



oitfhni huKh 

rcgulilmni may be 
dirriculi fcr muiy 
gtrrrajpra 



in loinc caui, odoiir 
pfc>blt nil occur, 
compos! quality 
faJlilonicclMOEE 
guJdeUnm for 



conpoii quality 
may pvcs^ni 
limilstiDiil ior end 
vttt 



compoil quality 
01 ay fToerM 
limitiiiora foi end 
Mte< _^^ 



no apparcm conflict 
wiih lovemment 
poliqr 



cunTlicIt wiih 
MOEE 3lti 
rcfaUlldU 



quanliiy of 



wuiediipotcd 



rcditce* quantify of 
waaiediipaMd 



leducei (luamiiy of 
wjuledi^HKd 



Ttduca qfiuwity of 
waatdttpated 



red(K<4 quantity of 
waste ditpOfd 



iLighl quanUiy 
rcchidion 



uaed by OTA itnemon 



proven 



NM 



Wafltdl^TOKd 



TT^ 



RctiM on bub lti*t coiRpocKnl diverts 
wule 



Rclain on batii (hat coniponeJii diver u 
OTfWUca iubj<c( (o maintenance of 
proceu qualily control 



Retain on baiii ihal compotteni divert* 
ortuuci fvbjeci lo maintenance of 
proceu qualMy control 



Retain on bttii llui cocnponem divcru 
organici fubjeci to matnlcnvKC of 
pFoccu quality concrol 



Rctaitiai iiDincdiafe iccondary componerw 
aa a lechnkaj op< ion lo Krobtc 
compociini Tor divcnmn of ICJcl 
OTitanici 



Screen en ba*ia of unproven lechnolufy 
andconnici with MOEG )Ri Regulalions 



£^ 



Rciaiii on buli IhM componcni cjtiiii and 
hu proven cffcdtve iti wuie divcnion 
Ihfwijtfi rcuae 



RtljLin dcpolt on tuati (M cooponcM 
providci incttued! <fipo(iun>tiei lo rccycie 



5 



2 & 



r 



I 



■Tr 




C«1Hpl>l»lll< 



tjilillftit er C«mfn1tt«4 In 



PBtliax 



tHl 



M>U< Vorti 



^tfttninii CrlUftit 



T*<l)n«litg]r *T 



$lr*tt|qr F*lt« 
t* SUMy 

Htllt)btli4n« »t>4 



Str»t»» )>•<• 



Scr<cDlB« CaacUiliin 



C«r« 



Enhknctmwt 






Rillandt 



t».t 



(♦.» 



!».» 



(♦.♦ 



tui 



40.4 



*♦,* 



)t.4 



Ftoctiaini it tame UfuMei w 

com mir^lcjj dry rccycUblei ui ■ 
miltnil recovqy Ticiiitv (MRFl 



ProcMini ol BiMd ICAI wul« 
in • Mbied Waile Pnceuini 
ficiltTy 



Prouuini of linilc nuuriil 
■rcuu (<} 'in [*ouw)ii| 
(acliiry wuod, tifs, c'c ) in 
ouioa ilalirwl ficiliiit* 



Contmaicn/diiBiiiiiibn wuu 
jncoiini d tpecliUud uKai'"! 
(mem tan 



RcplKC prousitni ei|uipii>ctil nd 

technology wMid wkte {from 
)mm Ommnv. nc > ii lemiiial 



l-ood wie divadoii dvou|h 
nndituii, landiinadini, )>>| 

finnini. etc. 



brvttop rcqulniseni IhH ill WMU 
nciivcd al luxtfUl mud be (roin 
ileti|nj[cd pnKeuing f«ctlilict (nu 
unfivcCAud wule to UndfiU) 



inGTA 



proven 



noi inGTA 



proven 



in OTA 



inGTA 



ha oeound w icquiRd 



MmdatiTy lourci upmiicin ol 
variwt ICAt recycUbIa (MOEE 
IRt Rt|uliiioni u luiU) by 
mmjinn liM of iCAl ^gurelon 



[ jvnUill buu on a vtritty o( 
mate rial! 



Ban nm-recyciabtt picU|h| and 
pnxkKK 



Hi«a In OTA 



pnMren 



duea not conflict 
with govemifienl 
(K)licy «$tuining 
ICAI fcneraion 
niHIsaira 
■epanilion 
le^iKtnenll of 
MOEE 3Rt 
Be nntalioni 



proven 



piovcn 



only proven 
iechnolo|iei thovlil 
beuatd 



pioven 



i|uanlkty of 
NVfttfe diqwaed 



reduce* qiumiiy of 
wide diapoAed 



WA 



rcducaqunfiiy ol 
wadcdiipoicd 



reduce* quinlilY of 
waMcdiipaud 



aiKuonuK-by- 
caie buii 



cotnniiud iy«en inchidce diii 
rcquttcnicn for aome |encnkn 



in plau in OTA 



not in piKc in OTA 



proven 



proven 



unjirovcn 



N'A 



HIA 



mere erteciivc i/ 
impleiseiled at 
pnwincial or feiVnl 
level 



likely lo wniribulc 
to inCTfued wane 
divtnion hecauii ol 
mined cffjcimcy 



reducer qujmliry of 
wane dijfKried 



would reduce 
quamily 10 landfill 
by tncounginf 
divenicn of 
pfQceM«d w me 



rethjcr* qiiAiility of 
wasfedi^Mud 



reitJcea quaniiiy 
dtapoced al GTA 
landfilli 



impicla on di^sowd 
watic quanliltei not 
knovrn (may 



SS^^^Si^ 



Reiain on baiu ilui componoii riiai 
and ta anerKniial elcmcni of ciitlinc 
iucceoful waitc diversion troaranil 



Retain on batti ilut component 
conlribulcr to incrcaied divcniod of 
(preilominuitly dry) ll'A I waBr 



Rclain on baaia ihal componeni eiitlt and 
contribuica to wajtc diveition 



Retain on baiii thai componenl r«utt and 
Mmtfibtitea 10 wiaie diveiiion 



Reiain on baiii ihal ihii approach 
conribuira to inaciud waae divtnion 
Hiroufh tncreaied pmeeu efncirnciti 



Reiain on btiii ihai componenl eiisii and 
contnbuiei 10 food •'•ale Uivniion 



Retain on buia that componm 11 an 
effective meifiodof enauring corwdcntion 
of waaic dtvenun by IC Al leclor 



Retain on baiu thai coinponcnt eiiata ami 
conlribuieaia ICAI wjuie divtnion 



Retain on baiii that componenl eniiti and 
coniritHJtti <o ICJtl waatt divtnion 



Screen on baaii of uncolain and unproven 
M divcnion impadi 









I 




M»t Ktd«ei 



StttentAf CntttliiileR 



t«r« 



l!"n»*nt<in«nr 



ftii^rt 






'»>,» 



m.t 



J».t 



!«.* 



»*.!« 



tl.U 



to 



RcqwlR ntiilca wd*!* pndiioai 

to nitbliih ncamy tyKcni f» 
itultnuHt imKicU uid packi|in| 



DepMll/KAind lyiu m for loft 

dhnkoontiimn 



[;>«polit/Kfund lyilciA for 4tl 
bcvtrafc umiunen OM"' i"*"' 
miU, waler, tic.) 



MavSuoy KtDvcry ma Nid 



( huiic auTou tiollh in) ufcly 
rtpilaloiu ID iltow iDore am for 
(iwd wiilc, uld limit liibilily to 
rncouraf c peucr ptttWiptimn in 
(odd wuir divtnion by ICA I 

KCtCf 



doci [kH did 11 ihi« iim< 



( 'iH^c huliK ind ufuy 
ihreiholiJi for uu of woindiry 
miirriaU in food coniui 
|dfj[i|ing or oihcr product! 



rtui^e coApOil (flllity ilandtfdi 
in allow men widt^rtd uic of 

BlfOtt 



Ankle fo^ct tibtllint lyacn 
which protnotei 3Ka 



Mkumum Kconduy ntttriii 
oontoii For picU|in| ml pnHkidi 



iM ktftaei ta OTA 



thii ■ppiTUcli wed 
inCtmutiy 
(GtrnMm Oi«n [)oi 
n*nc«(Eco- 

BmballiiO, 
Bil|iuin(FO$T), 
U K , Uld undrr 
coiuidtnilon in 
C*n»di jGIPSI) 



not in plicc in GTA 



proven 



not in place in GTA 



duel nMtiiaiiitiit time 



gndif diKuuion provinciiliy mi 
fedenlly i) tfiii citne 



doci not e«iit in OTA 



not in piict. 11 currently 
iBpliiiigilerl on voluntiry biiii 



li cumnlly implcmcmtid on 
VDlujiliry bkfii 



NfA 



Hut tyftem being 
comi<leTed Omi not 
yet fully 

implemcnredlby a 
number of 
juntdidioru, 
unfioven 



proven 



nor proven but 
appem lo ha^c 
poleniiil 



mpacts unpfovcn. 
auumcd to tncrcue 
ikmind (or recycled 
boiboud. under 
conaideration by 
FDA (US) 



iinpacti unproven 



proven 



unfTOven 




ll»Uiin*tt 






jOwT^:^: 



ikciy 10 Rikicc 
quintily t°in| to 
landfill by 
incrutini recyclu)| 
opportuniiiea 



WA 



rcducci quJKniity lo 
landrill 



N^A 



reduce* quantity la 
landfill 



rcduCM qiuntity of 
waaicdi^Mxctl 



pcHcntial conflict 
with lovemtncm 
policy 



change* lequtfed to 
fedoiland 
provincial packaging 
darvlanls, 
conflict* with 
governmcrt policy 



conDicJi with 
cuiTvni lovcmtntni 
cundar^ 



N/A 



N/A 



may incrcaae food 
wute diveniort and 
itecriaat quanity 
being dapoKd 



itnpact* uncenun, 
aaaumed to inaeaae 
demand for boxboani 
with tec yd ed 
onent. incrraiing 
mtrka demand (or 
(ibret and iherefott 
Hlmulaie recycling 



strategy could 
significanily mkce 
quantity lo landfill 
by providing more 
opponunilie* for 
tf*e of compoM 



impact* ui^ovcn 



impact unproven 



Retain on bui* thai component it likely 
to irKrcA*e wafte diveraion through 
increaaed rwoverv 



Rcliin on baia Itial soBifiontnl 
conlnbtilci lo ICAI wuic divcnion 



Retain on baiia thai component ii liVely 
lo incFcaie recoveiy of apcciflcd material* 
and ccrtTlbiile lo waaie diveralon 



Screen ort b*ai* o( unproven policy 



Screen on bui* that csmponent require* 
amendmenta to Hiding legiaJation and 
likely conflxl* with uaied governnieni 
Kgubliotu and atandard* 



Screen on bail* thai component fail* to 
meet laiiTtR government politry and 
regulitioiu 



Screen on ba*i* that componeni conflict* 
with current government atandarda 



Screen on baai* of iinproven lapad on 
wMie dtveraton ^_^__ 



May alimillalc maiketa for aecoodary 
liuteriala hotvcver aciten tn baaia of 
uiwoven impacla on waiie tUveraion 



^ 









1^ 



■a 



Com- 

i 



iBM 



C<mf>»ll<liU 



Gvlallnii er rammllti4l In 
(3TA Htklokt 



DiuAtv 



FhI 



Mrlti 



V«k 



Sitiinlnit CtlltrU 



Tt<lm4tiit} *t 



$lriUu NMl 
U Stlltfr 

Kt||iit«il«iit Itn4 



VInm) Dlt^nl 



Sitttnlitd C»ticlii»l<>n 



C»r« 



i»y. ic*t'«tailrthn--- 



to.u 



Tu indutirMi iTuiinf eicrii 



lO.U 



xo.x 



at^T 



a«.)f 



jit.if 



i«^i« 



t».ii 



it^ 



ai.i 



11,1 



31.$ 



dorl no! tttti inGTA 



I limiiuu Kmuniic lubiulici (o 



Mindalcd kviri or luei lo 
luppon 3Mi 



Pui k|Ulilion t|iiiul over- 
tinbtint 



fiin UK o( polyttyrciK >nd tiniJlii 

pfTKkfCU 



T*i on vir|in miicTkil^ lo dcvclofi 
maiktu f« (KouUiY miierJtli 



Mind»ory wttit audiii for ICAI 



Flow comol (dtlivtry of ICAl 
wuu lo dc*i(iuud fKiliiia) 



unpDven 



iM in pl«e 1*1 GTA 



i>ot in pi act ill GTA 



idditBtd DO volunuTY buia 
thfouth NAPP 



dMi nut ciiii in GTA 



iKit in pUce 



cankd oui on volunury buit ■ 
GTA 



Joci noi CI ill in GTA 



urijTitvf II 



putt'en 



uufiovtn 



onfTnvcil 



unfrovcn ll ihlx 
time 



pr<A en lo ttduct 
witfrquaniiun in 
some cuei 



implfmrntalion 
being ovcmjin^ in 
US 



impKi unpfoven 



Sl(A 



impaL'i unprii^'cn 



N/A 



likely lu incif lic 
itiversion ihroufh 
incrfurd ruuncU) 
^Mppon of 3fts 
Pfopamt 



wa 



impict unceniin 



N^A 



impKi tm wjite 
[tivenii>n uncfruiii 



miy wiflHivene 
CATT. NAFTA, 
uid be <oncMlcretl j 
gn3e hMTJa 



N/A 



lovrrnmeil policy 



mpacli nun-specifK 
indvnknown 



redjcei quAntliy of 
me (JitpoKd, by 
mitui) (">"""'* 
fllMe juve urwule 
nenerMum irat-'iicci 



doet no) iKHuuity 
TCdlKt quanily of 
wafle (iiipoieJ 



cMtntftM 



Chinte tpffovi) |ioc«» lo itquiie 
new KM (KilllliitodMi|n Im 
frJucli^vl mdre-ute widtubniil ■ 
plin oullinmi lliut tffoni prior 
lu obuinirii ipfiovjl 



Uiablithmtn ol ccniial food 
wade inaiu|einf nl organization lo 
help food retulm to lenl hcib 
(md 10 food buiki. or lo animal 
kcd il tniniin coniuniplinn not 
> libit 






11.4 



Alio* lociiioni 10 rthiK dclivay 

tif unwirted "junk mair 



l)eve lop and impic nwK • mueriil 

uie |i>ideline 



in pUce in iome GTA Re|ioii4 



proven 



ekmcnii in place 



beii^ pTKIicnl in GTA 



in pro|rui by MOF.E 



noi proven, bul 
likely ID be 
lucccuful 



proven 



proven 



ikcly HI conirit>u1e 
to wulc diversion 
inkmi'ierm 



tliere miy be hiilth 
and liibilily 
concern wtiich 
lifliil apptoKh 



il iuccmUuI, waste 
lo diipoul would be 
ic(kM3ed 



WA 



reditcci i)iiin1iiy oI 
w»at diipflwd 



likely lo reduce 
quantity of w«fie 
diipixed 



lEnhnnctnitflt 



Prlm»rJ 



S«<««4»rir ^ 



t rnVnad hul l.oi>^ f "^ 



Srr«(n«4 



Dtlltntit 






taaaj-iiaiaysaMfeiii 



Scrten on baiil of unproven impacli on 
wule divereiort ^^ 



Screen on baail "f unprovcn polity 



Retain on bam thai cninptHKiii is likely 
to contnbole 10 wnile diveilKin lhruu|h 
■ni;irued firult^^ul lunHMI of 'Kl 
(TngrilTIS 



Screen on bitis nl unptoven polity 



Screen on bisii of unprovtn polity, bim 
have been implemented bui may reiult in 
increased waste generaiion (e g papei 
wailevi mil vHvltnc waste) 



Seieen on basil ofunpiaven policy which 
may nut men policy and re|utjtioiu 



Heliin on basis thai tompocieiil i! m 
cueniial tool tor iC*l wiiit diveriion 
plannini. Itkling to increased ICA I wme 

Llivrrsuei 



Screen on baiii uf conflict wilti 
(ovcmment policy 



s^m^i. 



Rerun on batii Ihit the compofieni 
f I icovrages coltiidrt jl ion of waste 
livelSHm in fatilily planning wlllfh will 
lead lu waste div en ion 



Rciain as long term sec iildary component 
on bails that il lucccuful, woukl likely 
mull in ircreascd divcraiai of food warie 



Renin on baiii of poliiiiiil untta 
reduction of lunk n ail _. 



iictain on huinhil compooem provide! 
oplioni for beneficial «ie of maletiali thai 
migliioihciwuebednposed Conieni of 
gul<lelinea will dcteiinine optliini foi 
material oianigemenl and impact on wule 
diver^ioii 



H 

D S 



( 




P«»(l<lM>l<tl 






niukwii 



fHl 



Vwk 



Str<tMa« Cflltfl* 



lt«h)i«l<>0 *t 

T«hnl<)ati 



$lr»UM t*IU 
SliA4*Nt 



Qnntii^ of 
Final plt^wl 



Cor* 



Sct<ttnln|| Cmttlwlon 



Knhtntcmtal 



Str<«nt4 
Oiil 



>l*tlsn»l* 



».l 



Snont 3Ri tducMional propanii 
II ill cduuiionji inKiluiioni 



%ia 



lomc edubihonal iruhiuiK>ru m 



4u.hi.iob univ«ntt)C* college! ttc] GTA 



frofnm 



ill UFA Reiiom praviik IC4I 

educition profrint 



l>cveln(i rrrvijonmenlil rieiign 
(vagnnl i\ kIuoIi and Ctflkgu 



Bitri>bth dfuhank on wvie 
reaction ieclinolo|i« "nd i|ffl«ni 



pruven 



|Vavrn 



fiiKi mGTA 



cutiU in GTA <RCO. md oihcr 

•aurc««) 



M/A 



prcAc 



prcnrtn 



?5?«l?Tir???!i"'™iiTfmn^M 



N^A 



N'A 



»»>! 



FkulKltl bccfirnM to purduiw 



U.l 



(Mint |TO(raiiii lo uippon tourct 



)},> 



l,u>nQinic iiKinliva lo tncoinfe 
piuitid rt'dciitn Iw [tinbitily, 
utyclibilily uKl refillibiliiy 



13,4 



13. « 



14.1 



I4.I 



luMinplu* 



ncninpltcc 



Stir impo»rd Itviel by poductn 
luppofl 3Ks 



Advund ibi|H>l [K r<r Wrto- 
mum uid ipecild c*l<|ori» ol 



unprovtn 



prtwei 



IKK in |rt*u 



un[»OMn 



under (lcvtlc|>nu<ii <n CMuio 
(CIPSI) 



no) in pl»M in OTA 



g ^|;;^»r>%ri'ttf iTi*fcaBiiti^»j»>t«5t 



runlini Hid inceniiirsID 
recyclini induaria ot dher 
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NM 



NM 



prowen (Off man 
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proven 
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proirami «nd wiH resuti in long lerrn 
henefits (iif consumer education) 



Reikin On baiit tt»i compontltt providei 
infmnalion on wule diveraron and likely 
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Screen on basis ihu contponeni is noi 
proven, will pri>bably luvt milKf uiipatli 
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Table 3.3 

Potential Diversion Impacts 

of 

Secondary Enhancement Components 



Comp" 
. on«it 

. # 



1J6 



l.T 



IS 



1.9 



1.U 



1.16 



Component Description 



Landfill ban on leaf and yard wa&les, lo 
force increased management on 
residential property 



Eliminate pick-up for leaf and yard 
waste (Oakville has implemented ban 
on grass pick-up) 



Imm« 
ediate 



Long 
Term 



Increase use of refillable/reusabte 
packaging and piodiKis 






Landfill bans on recyclable material 



I.IQ Waste reduction planning requirements 

for consuuction/demotition projects 



Procurement ordinances (favouring 
durable products, recycled conieni. 
and/or reusable purchases) 



Product redesign for increased product 
life and durability 



Comnwnts ' 



Leaf and yard waste make up 
2%- 1 1 % of disposed residential 
waste and 2% of disposed IC&I 
waste in tbe GTA in 1992. A 
significant portion of this would 
be diverted througb a ban. 



Leaf and yard waste make up 2% 
to 11% of tbe residential waste 
stream disposed in tbe GTA in 
1992. A significant portion of 
Ibis would be diverted tbrougb a 
ban. 



Should decrease packaging waste 
by 18% or more for overall 
reduction of 4.5% of waste 
stream. (See Schedule A) 



Assuming existing bans diven 
many IC&I recyctables. tbe 
policy would target residential 
recydables. Recyclable mataials 
make up 25% of tbe residential 
sueam disposed. Assuming 70% 
of remaining recyc tables were 
diverted through tbe bans: 17.5% 
diversion increment of residential 
scream would be achieved 



Would reduce C&D waste 
generation by at least 10%, wilb 
long term waste diversion 
benefits. 



Strengthens inarkets for 
secondary materials and reusable 
containers. Impacts on diversion 
difficult to quantify. 



Increased durability would 
decrease discard rate, thus 
increasing diversion tbrougb 
source reduction. Measure would 
apply mostly to durable goods (4- 
S% of dispc«ed residential waste 
sueam). 
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Comp- 
onent 

# 



1^ 



1^ 



2^ 



Z£ 



2.13 



6J 



ComponeiU JDescriptitHt 



tdiate 



L17 Packaging redesign va nducc quantity 

and weight 



} J9 Deposit/rcfund systems for a variety o£ 

materials 



Toni" 
Term 



Develop infrasuucture for distribution 
of high quality food from catering 
facilities (e-g. Second Harvest) 



Provide neighbourhood leaf shredders 
infaU 



Collection of all dry recyclables in a 4- 
stream wet-dry system 



Collection of recyclables at all multi- 
family dwellings 



T 

T 



Curbside collection of household 
organics in a 4-siream wet-dry 
coUection system 



Centralized windrow composting of 
source separated organics 



Comments 



Would result m slight decrease in 
packaging waste (assume 1 J% 
diversion increment). 



Ensures high recovery (from 80% 
to 95% see Schedule B) of 
materials involved. If applied to 
ail glass, metal and piaaic food 
and beverage containers (8-10% 
of the residential waste stream), 
incremental diverskm would be 
1 .6-2% of residential waste 
stream. 



Applicable to IC&l sector food 
waste. Potential to divot some 
(assume 10%) of 7% of IC&I 
sector waste which is food, i.e. 
0.7% of the IC&I waste stream. 
0.4% diversion of total waste 
stream. 



If shredders were provided to all 
neighbourhoods in GTA, would 
contribute to diversion of 0.2 to 
1 .4% of residential waste stream 
(2-11% leaf and yard waste. 25% 
of which is leaf waste. Asaiine 
50% of this fracuon.) 



Diversion impacts likely similar 
to 3-siream (around 60% of 
residential waste). 



Requirements of 3Rs Regulations 
will [ffovide recycling service to 
all residents in multi-family 
dwdlings of over 6 units. 
Adding die requirem^t that all 
multi-family dwellings be 
serviced would increase diversion 
by 1-2%, assuming that most 
muld-family residents will be 
served. 



Diversion impacts likely similar 
to 3-stre^ii (around 60% oi 
residential waste). 



Aliemanve processing appioach 
for source separated organics. 
Potential to divert portion c£ 30% 
of residential and 9% of IC&I 
waste stream. 



May 1994 



Page 3-27 



Ministry ofEnviroiunertt and Energy 
GTA 3Rs Analysis - Service Technicai Appendix 



Comp' 
onent 

# 



6^ 



ff^ 



8^ 



10.1 



laj. 



10^ 



IOjS 



%IA 



11.5 



I1j6 



11.7 



I1J$ 



Coinponent DescriptiOD 



ediate 



Cenualized windrow composiing of 
mixed waste ( third bag) 



Use centralized anaerobic digesters 



Long 
Term 



Commoits. 



Alternative processing approacb 
for "third bag" of mixed waste. 
Potential to divert from 13% to 
39% of residential waste stream. 



Replace collection and processing 
equipment and approacb with state-of- 
the-an technology world wide (e.g. 
Japan, Gennany. etc.) 



No unprocessed waste to landfill 



Mandatory source separauon by 
residential seaor 



Require municipaliiies in GTA to 
achieve designated diversion targets 



Alternative processing ^proadt 
fw source separated organics. 
Could contribute to diversion of 
some household and IC&I 
organic wei wastes, which make 
up 30% of residenual waste and 
9% of the IC&I waste stream. 



Require municipalides in GTA lo 
establish effective waste generation and 
diversion monitorinc sv stems 



Allow residences to refuse delivery of 
unwanted "junk mail" 



Reject loads at landTill or transfer 
stauon with visible designated 
recvclable materials 



Develop landfil) management practices 
which utilize disposed waste as cover 
material 



Produce compost on-^ite for landfill 
cover to preserve capacity 



Volume based disposal fees 



Important design approach. 
Impact on diversion will depend 
on technique or technology being 
applied. 



Diversion should increase to over 
60% for both residential and 
IC&I waste (see Chapter 13). 



Residential diversion should 
increase by 20%. (Haiton 
experience). 



Diversion would likely increase. 
Level would depend on a number 
of factors (see Schedule A) 



Information could facihtate 
design for increased diversion. 



Can reduce residential waste by 
1 .6 to 2.3% assuming reduction 
of 50%, and generation rate of 
1 5kg/cap/year. 



Should encourage increased 
source separation and diversion. 



Increases landfill life, all material 
put to beneficial use could save a 
proportion of up to 20% of 
landfill capacity typically 
occupied by cover material. 



Can diven quantities similar lo 
central composting, and preserve 
landfill capacity. Suitable use for 
lower quality compost 



Provides incentive lo decreased 
disposal. Impacts depend on fees 
chosen. 
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Comotents : 



Comp- I Component I>escriptioii 
ortent 

# 



- ediate 



Term 



32.i 



Strong educational programs at all 
educational insiituiioas (schools. 
uRivcrsiues. colleges, etc.) 



Likely to reduce quantity of 
waste generated Uuougli 
increased awareness of waste 
management issues. 



13^ 



Grant programs to support source 
reduction in residential sector 



Difficult to measure diversion 
impacts of tbis type of program: 
impacts assumed to be positive. 
If comprehensive program were 
implemented GTA wide could 
reduce residential waste stream 
by up to 1%. 



13.4 



14.1 



14.2 



1S.I 



15.2 



1$J& 



Full cost accounting forcing 
municipalities lo charge the full or total 
cost of waste mai^agemeni 



Integrate waste diveision with 
economic development programs to 
create markets for secondary materials 



Mandate product stewardship with 
requirement for market development 



Expand Blue Box system to cover all 
IC&I facilities who want to participate, 
with focus on institutional and 
commercial 



Provision of bins at major iC&l 
facilibes (e.g. hospitals, sdiools. 
shopping malls, etc.) 



E>isposal costs of SSO-70/tonne 
charged in GTA are likely close 
to full cost, therefore the effea of 
this policy may be minimal. 
Charging full cost of waste 
management to residents in 
Direa Cost System addressed 
elsewhere. Significantly 
increases diversion levels (to over 
40%). . 



Shoa leim (3 to 6 month) storage of 
IC&I dry materials to take advantage of 
emerging technologies and/or market 
prices 



Development of local markets 
beneficial, by creating stable 
demand. Difficult to measure 
diversion impacts of tbis type of 
program: impacts assumed to be 
positive. 



Could result in recovery of 80% 
of packaging (25% of residential 
waste), some of which is 
currently diverted. 



Should increase diversion by 
providing convenient opportunity 
for IC&I sector to recycle. 
Impact would depend on level 
and coverage of service. 



Would increase diversion by 
providing additional 
opportunities to recycle. 



Contributes to diversicm by 
providing protection against sbrat 
term market problems. Impacts 
depend on materials involved. 
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Comp- 



Component Description 



ediate 



Long 

Term 



Comments 




Use centralized anaerobic digesten 



Altemaiive piocessing approacb 
for source separated organics. 
Can contribute to diversion of 
30% of residential waste and 9% 
of IC&I waste whicb is organic. 



19J 



Replace collection and processing 
equipment and approacb witb stale-of- 
tlie-art tecliiulogy world wide (e.g. 
Japan. Germany, etc.) 
(same as 8.5) 



ImpOTtant design approacb. 
Impact on diversion will depoid 
on technique or tecbnology being 
applied. 



205 



Require retailers and/or producers to 
establish recovery systems for 
designated products and paclcaging 



Similar to Green Dot approach. 
Would contribute to divenion of 
25% of rcsideniiai waste. 



20^ 



Deposit/refund system for soft drink 



containers 



Ensures bigh recovery, diversion 
of materials involved. If applied 
to beverage containers (2% of die 
residential waste stream) 
incremental diversion would be 
0.2% to 0.4% of residential waste 
stream 



20,8 



20,16 



21 a 



11^ 



2%3 



Mandatory recovery rates and targets 
for specific materials 



Mandated levies or taxes to support 
3Rs 



Change approval process to require 
new IC&I facilities to design for 
reduction and re-use and submit a plan 
outlining these efforts prior to 
obtaining approval 



Establishment of central food waste 
management organization to help food 
retailers to send excess food to food 
banks, or to animal feed if human 
consumpuon not viable 



Allow locations to refuse dehvery of 
unwanted "junk mail" 



Increases waste diversion, 
depends on material. 



Rate 



[*rovides source of funds to 
support 3Rs and therefore 
conuibutes to diversion. Impacts 
on waste diversion can be 
quantified when details of system 
scoped out. 



Will have waste diversion 
impacts in longer term (impacts 
can not be quantified until details 
of policy scoped out). 



Can connibute to diversion of 
some IC&I food waste (7% of 
IC^I waste stream). Some 
portion of this could be diverted 
for human and animal 
consumption (% of food waste 
stream suitable for this purpose is 
not known). 



Would increase diversion. 
Percentage of IC&l waste which 
is junk mail is not known. 
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Comp- 
onent 

# 


Component D«scxiptioii 


Imm- 
ediate 


Long 
Terra 


Comments 


214 


Develop and implemeni a material use 
guideline. 


^ 




May strengthen markets/ uses for 
waste materials. 


22J 


Strong educational programs at all 
educational institutions (schools, 
universities, colleges, etc.) 


V 




Likely to reduce quanuty of 
waste generated through 
increased awareness of waste 


■;-22>t:::---'::^^;-:; 


Establish databank on waste reduction 
technologies and system design 


V 




Will benefit waste diversion by 
providing easy access to 
information. Direct impacts on 
waste diversitxi can not be 
quantified. 


23a 


Grant program to suppon source 
reductioii. 


\ 




Would benefit generators who 
receive grant, and could possibly 
help new technologies which 
source reduce waste. Impacts 
would depend on grant recipients, 
and could be estimated on a case- 


23.4 


Self-imposed levies by producers to 
promote 3Rs 


^ 




Would contribute to increased 
diversion. Impaa depends on 
products levied, funds available, 
and how funds are used. 


24.1 


Funding and incentives to recycling 
industries and other industries that 
utilize secondary materials 


\ 




Would stabilize markets for 
secondary materials, contributing 
to sustainability of 3Rs systems. 


24a 


Funding incentives to product 
manufaaurers to utilize secondary 
ntaierials 




\ 


Would stabilize markets for 
secondary materials, contributing 
10 sustainability of 3R's systems. 


24j6 


Purchasing specificauon-s to promote 
recycled content 


\ 




Would stabilize markets for 
secondarv materials, contributing 
to sustainability of 3R's systems. 
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Table 3 4 
Inclusion of Core and Prim.ry Enh.nceme»t Componen.s In ResldenlUI .nd IC&I Sys.ems 



Cottttovtat* 



Syfttnai In wWeh Component latluat* 



X,l i-unding/duinbuiiaiofMineeteAicUai 



1.1 



1.3 



U4 



I. J 



1.13 



X.H 



l-unding/duinbuliai of tonice teduclioi 

cquipirtcRl (backyird compotlo*. cItKh 
ihii prin|i bw clc.) 



Oute waiu rtdiKlicn office* in ejch 
Region Willi (he prinwy objective of 
proriimin)! rcducrioo ind ipu* 



t-jiiblishcoDimuiiily-tnicd (i e. 
municipcl. Boo-ptofil, duriublc, t^-) 
miM/ reptit Mid Kooifa t uthimte cenut* 



SuffMfl the effoiu of clwiuUe 
crimiuiiau nd food muc 
nc|<lllB«lioll» 



Promotioo of frus-cjrclint *nd 



ProiiiociMi/c<JiM:«lioo f« ichoot dtilifccti 
f<x u jinR on wmc rcdocUcn 



Fx-fjaomic inceolivei >uch u DirocI CmI 
f<» BKb*te diipoMl (»ee Uie *eciion oo 
economic incmiivt*) 



1 4 f Ftomotioii/eduMtioo propuD foe 

ccniungen fociuini oo purchuiog hibil 
cliuifato niinimac wute geoemiai 
(fw cuDipIc butt buying, bofTOi«n( 
ilenu, baying producU in recyclable 
p«:mtin<eu:) 



i.iB 



i.i* 



MIL 



Ml 



l.Jl 



Promote iwue (refilWHe F«)ut«. f"^ 



Hold community uince reduction 
woitohopi 



[develop "pet^yclinii" cuntaign 



Develop «w«fd •yuem to rKofnizc w»ie 
ittiiiciion »:hicvenicnii 



(Xguize SWAPdmyJ ot netghbourtwod 




:^^^iisr^a^ss: rg'.t^^:^^"-~s' ?g:-a;ixara ^:^ T7, , :.„. „.., .■^,v.„^«.^....^n.i 



fa 

II 



S 



^!5 









*• 



Con>|^4««pt« 



e$rtt*in» in whicli CpmpeiKO' latlairi 






t l.3» 



t.l* 



\ Ik food wuie u uiimal feed 



iiriti «id >c*U 



1 jndiprud food wade 



■I tf« ;».ja«,ti*i:jl ^aii»igiBigetlMkn 



3-1 



Cuibjide coll«lion of Blue Bo* 

malciials 



"y.! Curtuide collKtion of Expanded Blue 

Bon mitcnalj (ONP. OCC, bosboaid. 
Pill , IIDPE. film and oiIki plasiki. 
f\ixi. alitminum. linplaie itecl, mined 
papq. fine paner. itxulet) 



).4 



1.7 



l.S 



MB 



l.il 



t,i* 



1.15 



rollmion o( all dry recycUWcs and 
waiit in 1 }-5ireani wd-dry iiucjn 



Rwytlingservicejioali rural 
hmneliuldt in GTA licfx*. cuibside) 



l>c^> off dtptx sysiein fw diy rtcyclablcs 
aiid oilKT (en- hulkvl malcriab 
Cufbside collodion of wel hoiuchotd 

t Hf hen wane 



CurtJiidr colfcf lioi of hou«liold 
«ganr> in a 3- Jtream wel/drycolleclion 



Sirt ial/»ep»aic collcrliwn al curbaide 



C ollcciion of dry rocyclablei from mulii 
laniily lnjildingj coniaining A or more 
unin 



J , 1 * foiled ion of Jrd bat of *"'* < »«**«* 
rcnuining aflct uurre K^iifalioo of dry 
lo-yclabki and leaf and yard waiie) for 
full her pfoceaiint 



:a''tt^;afflb*t:j:*aiiiagi>!«t!4;; w««e->fet<ii^ 



i.l 



i.l 



Seasonal euit>iidecol1«lioii of leaf and 
yard waslE 



Drcitvoff depot! for leaf and yard watlea 



♦.« iurfii[^u«SH>>aiaiaai«sai 



4.1 



-4.1 



4.3 



Dulnbulioo^oviaioo of backyard 
<.ompo«lai for backyard compoiiini by 
imnle family fMidenU 



BvliyKd composting ( luge 3-bin uniu) 

for mulii-familY ttaidenU 

Vcrmicon)po«ling by multi-family 
Ttudcots ^ 




::'^-.^rrr.::^tiJS.r^.^;^^l-S!:r^ri.t:^^ — o„.... , >.».,..,.„.~.w.......^... 






4 



^•^ 



t 



H 






1 



I 






Syatrntt In whlfh {:iunpnncnl liuludtd 
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4.0 RESIDENTIAL WASTE GENERATION AND COMPOSITION 
ESTIMATES 

4.1 General 

This chapter presents historical residential waste generation data, residential waste generation 
estimates and estimates of the composition of residential waste generated and disposed in 1992 
for each GTA Region. As future waste generation estimates are tied to population, population 
projections are also discussed. Generation and composition estimates for the IC&I sector are 
presented in Chapter 12 of this Appendix. 

4.2 Residential Waste Generation Estimates and Projections 

"4.2.1 A pproach 

An analysis of available historical residential waste generation, diversion and disposal data for 
each Region within the study area was conducted to determine the residential waste generation 
rates on a tonnes/capita/year basis upon which the residential waste quantity projections were 
based. Projected populations for each Region were multiplied by the residential waste 
generation rate to estimate future residential waste generation (in tonnes/year). 

Quantities of residential waste diverted in each Region included tonnes of dry materials 
reported to be diverted through curbside Blue Box and depot programs, materials collected 
through leaf and yard waste collection programs, and miscellaneous other residential waste 
diversion programs such as white goods collection, etc. Materials collected through various 
wet/dry pilot projects were also included in diversion totals, when data were available. The 
number of backyard composters in each region was multiplied by an assumed diversion rate of 
169 kg/coraposter/year (see Chapter 5 for rationale) to estimate the diversion through backyard 
composters. It was assumed that there was no export of residential waste, and that the 
quantities disposed at landfill, added to estimates by regional staff of residential waste 
quantities diverted, provide a reasonably accurate estimate of residential waste generation for 
each of the years 1986 to 1992. 

4.2.2 Population Data and Forecasts 

Historical population data for each GTA Region for 1986 - 1992 were obtained from Hardy 
Stevenson and Associates (HSA, 1994). The 1986 and 1991 data were obtained from 1986 
and 1991 Statistics Canada Census data, and the data for the non-census years were obtained 
from Regional Assessments and lower-tier municipalities. 

Population projections for 1993 - 2015 (HSA, 1994) are presented in Table 4.1. The primary 
data source upon which these are based was Scenario 1 of the "The Oudook for Population and 
Employment in the GTA", prepared by Hemson Consulting Ltd. and the Coopers and Lybrand 
Group for the Office of the Greater Toronto Area, August 1993. The Region of Durham 
information was obtained from the Commissioners Report to Planning Committee (Report 93- 
P-128), December 14, 1993. The Region of York information was obtained from Report No. 
7 of the Regional Official Plan Steering Committee, October, 1993. 

The number of households, by dwelling type and region, are presented in Table 4.2. 
Households are categorized as single-detached, high-rise apartment, and semi-detached and 
low-rise (which includes low-rise, townhouses, duplexes etc.). The values presented in the 
table were prepared based on a number of data sources including: 
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Table 4.1 

GTA Regions 

Population Data and Projections 

1991 to 2015 



-5 



I 



Vmw- 


DdHttnti ~ 


Mti^twimb^ 


york 


r**! 


- ^^^P 


1991 


409,070 


2.275.771 


504,981 


732,798 


313,136 


1992 


421,014 


2,289.798 


524,296 


755,178 


322.467 


1993 


433,307 


2.303.912 


544,349 


778,242 


332,075 


1994 


445,959 


2.318,113 


565,170 


802,010 


341,970 


1995 


458,980 


2,332.401 


586.786 


826.504 


352,160 


1996 


472,382 


2.346.778 


609.230 


851.745 


362,653 


1997 


486,175 


2,361,243 


632,532 


877,758 


373,459 


1998 


500,370 


2,375.797 


656.725 


904,56^ 


384,587 


1999 


514,980 


2.390,441 


681.844 


932,191 


396.046 


2000 


530,017 


2,405.175 


707,923 


960,661 


407,847 


20bl 


545,493 


2,420,000 


735,000 


990,000 


420.000 


2002 


561.420 


2,431,741 


752,824 


1,004,943 


429,885 


2003 


577,813 


2,443,538 


771,080 


1,020,112 


440,002 


2004 


594.684 


2.455.393 


789,778 


1.035,510 


450.357 


2005 


612,048 


2,467,305 


808,931 


1.051,140 


460,957 


2006 


629.919 


2,479,274 


828.547 


1.067.005 


471,805 


2007 


648.312 


2,491,302 


848,639 


1,083,111 


482.909 


2008 


667.241 


2,503,389 


869.219 


1.099,459 


494.274 


2009 


686.724 


2,515,534 


890.297 


1,116,055 


505,907 


2010 


706,775 


2,527.737 


911,887 


1.132,900 


517,814 


2on 


727.412 


2,540,000 


934,000 


1.150.000 


530,000 


2012 


748.651 


2,555,564 


949.405 


1,160.554 


540,929 


2013 


770,511 


2,571,223 


965.064 


1,171,204 


552.082 


2014 


793.009 


2,586,978 


980,981 


1,181,952 


563.466 


2015 


816,163 


2,602,830 


997,161 


1,192,798 


575.084 


Source; Social Environment Technical Appendix, May 


1994 
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Table 4.2 

GTA Regions 

Households by Dwelling Type 

1991-2015 





Single- 
Detached 


m^-rise 
Apartment 


Semi and 
IxiwRise 


Total 


1991 

Metro 

Durham 

York 

Peel 

Halton 

Total bl A 


287,477 
94.005 

120,145 

113,425 
69,863 

684,915 


309.942 
10,750 
11.395 
53.570 
15.666 

401,323 


267,136 
31.385 
18,945 
62,675 
20,891 

401.032 


864.555 
136,140 
150.485 
229.670 
106,420 
1.487,270 


1992 

Metro 

Durham 

York 

Peel 

Halton 

Total GTA 


289.330 

97.269 

128.466 

117.152 

73,258 

705.475 


315.283 
11,275 
13,283 
55,039 
16.374 

411,254 


270,408 
32,287 
19,905 

64,584 

21,954 

409,138 


875.021 
140,831 
161.654 
236,775 
111.586 
1,525.867 


2000 

Metro 

Durham 

York 

Peel 

Halton 

Total GTA 


302,259 
126,086 
164,403 
155.302 
95.314 
843,364 


358,683 
16,284 
33,905 
69,944 
20.759 

499.575 


295.775 
39.967 
22,094 
84,025 
29,073 

470,934 


956,717 
182,336 
220.402 
309.272 
145.146 
1,813,873 


2015 

Metro 

Durham 

York 

Peel 

Halton 

Total GTA 


313.499 
205.880 
241.877 
202,992 
140.208 
1.104.456 


470.762 
34.746 
58,776 

102,862 
29,476 

696.621 


347,404 
66,050 
30.178 

111,265 
46,578 

601.475 


1,131.665 
306,675 
330,831 

417.119 

216,263 

2,402.552 


Source: Social Environment Technical Appendix, May, 1994. 
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• 1991 Census data; 

• Metro Toronto and Regional data for 1992/1993; and 

• projections of population levels and Hem son/Coopers estimates of changes in 
household size over the planning period for each Region. 

The 1991 Census inventory of housing by type was used as a base for analysis. Assumptions 
were made by Hardy Stevenson and Associates Ltd. with respect to the proportion of unit type 
(i.e. single-detached/semi-low-rise/high-rise). Based on these assumptions and 
Hemson/Coopers population projections, housing types were identified for each five year 
cohort. Total units and units by intervening years were interpolated Hardy Stevenson and 
Associates Ltd. 

4.2.3 Residential Wa.ste Generation Estimates for Region of Durham 
Waste Disposal Data 

Over 98% of Durham Region's waste is disposed of in Metro's Brock West landfill. There are 
two regionally owned landfill sites. Brock and Scott, which are currently operational. These 
handle less than 2 percent of Durham's solid waste. It is anticipated that the Scott landfill will 
reach capacity in 1994. The Brock site accepts waste only from Brock Township, and will 
close in approximately six years (Lombardo, Durham Works Dept., 1993). The Study Team 
obtained data for waste generated in Durham Region and disposed at the Brock West and Keele 
Valley landfills for the years 1986 through 1992 from Metro Toronto, and for 1987 through 
1992 from Durham Regional staff Tonnages for the smaller regional landfills were obtained 
from Durham Works Department. 

The quantities of total Durham waste disposed at landfill as reported by Metro were somewhat 
higher than those reported by Durham Region, This difference is reportedly due to Durham 
waste being disposed at landfill by haulers who are not on Durham's approved list of haulers 
(Todd, M.M. Dillon Ltd., 1993). Apparently Metro keeps track of all of the waste passing 
over the weigh scales at their landfills, including the waste generated by Durham sources and 
disposed at Metro's landfill by haulers who are not on Durham's approved list. Durham 
Regional staff only keep track of the waste disposed at Metro landfills by their approved 
haulers (Collis, Region of Durham, 1993). The Study Team used Metro's totals, since these 
are higher and provide a more conservative estimate. For instance, in 1988 Durham reported 
207,957 tonnes of waste landfilled by Durham sources, whereas Metro reported 285,875 
tonnes disposed by Durham sources (residential and IC&I). The numbers for subsequent 
years show smaller differences. 

The allocation of the total waste quantity data to residential and IC&I sources was provided by 
Region of Durham staff for 1986 to 1992, and by Metro Toronto staff for 1990 and 1991. The 
Region of Durham numbers for both residential and IC&I waste disposed were lower than the 
Metro Toronto numbers for all years. The Study Team used the Durham estimates for 
residential waste, and subtracted these from the numbers for total waste disposed (provided by 
Metro) to estimate the quantity of IC&I waste disposed. This method may allocate slightly too 
little waste generation to residential sources, and too much to IC&I, however, the difference is 
not expected to be significant. Historical waste generation, diversion and disposal data for 
Region of Durham for the years 1986 through 1992 are presented in Table 4.3. 

Residential Waste Quantity Projections 

Quantities of residential waste diverted from landfill were reported to the Study Team by 
Durham regional staff (Collis, Region of Durham, 1993). The residential waste diverted was 
added to the residential waste quantities sent to landfill to estimate the total residential waste 
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Table 4.3 

Region of Durham 

Residential Waste Management History 



Yar 


PopuUllon 


Rctiatntlal 
Generation 

(Tonnes) 


RcaidciiUal 

Generation 

Rale 

(T/CapHfr) 


Residential 

Dl version 

Rate 

% 


Total 
Residential 
Diversion 


RESpENTIAL PiVERSlbN (Toniiei) 

Green Backyard Blue 1){Ido& 
Wane Compoil Boi ConUlncr 


OUier 


WASTE lANPFJl-^EP 
Residential fCi Total 
(Durham «s) (bydMTcr.) tMetroHs) 
(Tonnes) (Tonnes) (Tonne*) 


As reporltd 

by Durham 

(tonnes) 


1986 


326,179 


Wilis 


0.31 


o.oo 















101,115 


152.125 


253.240 




1987 


340,570 


104.634 


0.31 


4.35 


4,550 










4,550 


100,084 


161.826 


261.910 


21S.479 


1988 


347,837 


112,036 


0.32 


10.68 


1 1 .970 






11.970 






100,066 


190,509 


290.575 


207.957 


1989 


385,480 


126,049 


0.33 


15.82 


19.939 


2,274 




16,087 




1,578 


106.110 


189,353 


295,463 


225,070 


1990 


397,540 


132,587 


33 


18.77 


24,890 


2.100 


525 


20.459 


1.788 


18 


107,697 


190,264 


297.962 


240.364 


199t 


409,070 


137,994 


034 


23.02 


31.769 


2.214 


3J0I 


20,841 


810 


4.604 


106.225 


118.694 


224.919 


133.922 


1992 


431 014 


140.078 


0.33 


26.40 


36.987 


8.045 


3.794 


17.166 


2.077 


5.905 


103,091 


62,615 


165,706 


121.573 


Avtrage = 0J3 

(tict. 1996) 












NotM: 

1) Populalion data: Social EnviionmenI Technical Appendix, 1994. 

2) For the 1992 "olhei" categoiy, divereion figurei provided for Janiufy - June 1992 were doubled. This includes 613 5 lonnes ol 

3) OMMRIimmberimed for Blue Box divenioneitimale* for 1990 and 1991 

4) The 1987 residential generalionmiewM applied 10 (he 1986 population lo calculate rcsidenlial wasiegencraled for 1986 


recyclables 


from transfer stations. 






Assumptioni: 
Landfillnumbert for Durham, aireponed by Metro, are atsumed to Ijccorrctl. ,^ . . ., , 
. the di.crep«.cy between Region of Du.h«n landfill number, and Metro l«,df.ll nun.bers is du. to lo«l. delivered by hauler, not on Durham s m^^'^J^^ 
. the residential quartitie. reported by Dwham are assumed to be correct. The difference between Durham and Metro numbers is assumed to be IC4I waste 








- the Blue Box Progcani began in 1988. 

- backyard composteri divert I69t0flnei/composler/year -. 
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generated. The residential waste generated was divided by the population to give the residential 
generation rate (in tonnes/capita/year). The residential waste generation rate calculated by this 
method was 0.31 tonnes/capita/year (t/c/y) for 1987, and 0.32 t/c/y for 1988. The generation 
rates for 1989 and 1990 remained constant at 0.33 t/c/y, increased to 0.34 in 1991 and 
decreased to 0.33 in 1992. The average value of 0.33 t/c/y (excluding 1986) was used for the 
residential waste quantity projections. 

Residential waste generation was estimated by applying the average residential waste 
generation rate of 0.33 t/c/y to future population projections. This calculation has assumed that 
residential waste generation rates will remain constant (oii a per capita basis) until the year 
2015. In Regional projections presented in Chapter 15 of this Appendix, the effects of 
potential source reduction measures on net residential waste generation are taken into account 

Residential waste generation projections for the Region of Durham for the years 1993 to 2015 
are presented in Table 4.4. The table shows that residential waste generation in the Region is 
estimated to increase from 142,991 tonnes in 1993 to 269,334 tonnes in the year 2015. 

4.2.4 Residential Waste Generation Estimates for Metropolitan Toronto 
Metropolitan Toronto Wasie Disposal Data 

Approximately 70% of Metro Toronto waste is disposed at the Keele Valley landfill site, and 
the remainder is disposed at the Brock West landfill. The Study Team obtained data for waste 
generated in Metropolitan Toronto and disposed at Brock West and Keele Valley landfills for 
the years 1986 through 1992 from the Metro Works Department (Scanga. Metro Works, 
1993). 

The allocation of waste to residential and IC&I sources was provided by Metro Toronto staff. 
The historical data for 1986 through 1992 are presented in Table 4.5, 

Residential Waste Quantity Projections 

The estimated residential waste generated was divided by the population to give the residential 
generation rate (in t/c/y). The generation rate remained relatively constant between 1986 and 
1992. The estimated residential generation rate was 0.46 t/c/y for 1986, 0.48 for 1987 and 
1988, 0.50 for 1989, 0.49 for 1990, 0.44 for 1991, and 0.47 for 1992. The average value of 
0.48 t/c/y was used for the residential waste quantity projections. This rate is higher than the 
residential rates calculated for other GTA Regions. However, it includes some light 
commercial waste, which is a significant component (up to 25% in the case of City of Toronto) 
of the "residential" waste delivered to Meu-o landfills by member municipalities. 

Comments received from City of Toronto during the public consultation process provided 
information on the quantities of IC&l waste which they manage. 

Residential waste generation projections were estimated by applying the average residential 
waste generation rate of 0.48 t/c/y to future population projections. This calculation has 
assumed that residential waste generation rates will remain constant (on a per capita basis) until 
the year 2015. In Regional projections presented in Chapter 15 of this Appendix, the effects of 
potential source reduction measures on net residential waste generation are taken into account 

Residential waste generation projections for Metropolitan Toronto for the years 1993 to 2015 
are presented in Table 4.6. The table shows that residential waste generation in Metro is 
estimated to increase from 1,105,878 tonnes in 1993 to 1,249,358 tonnes in the year 2015. 
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Table 4.4 

Region of Durham 

Waste Generation Estimate 

1993 to 2015 



Ytar 



Popolatioii 



m 



ResideatMl 
Waste 

(ToaDcs) 
(2) 



Number of 
Employco 

(3> 



Industrial & 

CoRuaercty 

Waste (ToBocs) 

{4> 



Total 
Genera tiott 

(Tonnes) 



Total 
Gcocratfaa 

am 



1993 
1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

20O7 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 



433.307 
445.959 

458.980 

472,382 

486.175 

500.370 

514,980 

530.017 

545,493 

561.420 

577.813 

594.684 

612.048 

629,919 

648.312 

667.24 

686.724 

706,775 

727,412 

748.651 

770.511 

793,009 

816,163 



142.991 
147.166 

151,463 

155.886 

160,438 

165,122 

169.943 

174,906 

180.0 J 3 

185.269 

190,678 

196.246 

201.976 

207.873 

213,943 

220.190 

226,619 

233.236 

240.046 

247,055 

254.269 

261,693 

269.334 



172.277 
178.765 

185,497 

192.482 

199,730 

207.252 

215.056 

223,155 

231.558 

240,278 

249,326 

258.716 

268.458 

278.568 

289.058 

299.943 

311.238 

322.959 

335,120 

347.740 

360,835 

374,424 

388.523 



I96J96 
203.792 

211.467 

219,429 

227.692 

236,267 

245,164 

254.397 

263.976 

273,917 

284,232 

294.936 

306,042 

317.568 

329,526 

341.935 

354,811 

368.173 

382,037 

396,424 

411.352 

426,843 

442.916 



339387 
350.959 

362,930 

375.316 

388.130 

401.389 

415,107 

429.302 

443,989 

459,186 

474,910 

491,182 

508,018 

525.441 

543.469 

562.125 

581.430 

601,409 

622.083 

643,478 

665.621 

688.536 

712.250 



337,979 

347,848 

358.004 

368,458 

379.217 

390.289 

401,684 

413,413 

425,485 

437,908 

450.694 

463,854 

477,397 

49U37 

505.683 

520,448 

535.645 

551,285 

567381 

583,948 

600,999 

618347 

636,607 



Notes: 

(1) PofwlMioo d«u from Durhun Regonaj Official Plan (Repon 93-P-12S). Social EnvironnKnt Technical Appendix. 

(2) PofwIaUoo projecuon multiplied by 0.33 lonnes/capila/year (bajcd on historical data) 

(3) Employnwat daia: Social Enviroomeni Technical Appendix. 1994 

(4) Number of employees (col. 3) multiplied by 114 lonnea/cmployee/year (based on 1987 daia) 

(5) Coluntn 2 plus Column 4 

(6) Populauon (Col. 1 ) muluplied by 0.78 lonnes/cap/yr ( 1987 Toial Gen. Rale divided by popuLauoni 



1994. 
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Table 4.S 

Metropolitan Toronto 

Residential Waste Management History 



t 



y««r 



1986 
1987 
198S 
1989 
1990 
1991 
1992 



Nolo; 



Population 



2.175,900 
2.125,520 
2.133,559 
2,130,855 
2,137,204 
2,275,771 
2,289,798 



Raldcnllal 
Generation 



(Tonnes) 



1,007,243 
1.021,576 
1 .028.254 
1 ,060.206 
1,053.120 
1,010.488 
1,069,790 



RctdenlUl 

Generation 

Rale 

jTICapTYr) 



0.46 
0.48 
0.48 
0.50 
49 
0.44 
0.47 



Kverage = 



inr 



RaidentlBl 

Diversion 

Rate 

% 



0,00 

2 11 

3.85 

800 

10.42 

15.99 

18.81 



Total 
Rnidenllal 
Diversion 




21.554 
39,592 
84,821 
109,688 
161,565 
201,177 



ipilMEM'U.LI^iyERSION ^I'mmi) 



Orccn 
Waste 



4,639 
13,537 
22.241 
27,082 
56,445 
71,062 



Backyard 
Compost 



7,028 
11.731 
17,745 



Blue 
Box 



16,915 
26.055 
62.580 
75,065 
85.054 
99,671 



Igloo & 
Container 



2,611 



Other 



513 

8.335 
10.088 



WASTE UNI»'IU^b 



Residential 
(Tonnea) 



1,007,243 
1,000,022 
988,662 
975,385 
943.432 
848,923 
868,613 



I ) Populalion data: Social Environment Technical Appendix, 1994. 
2) Green wa»te indudel leavei, yard watte A Xmai tree) 

3) Reiidenlial waste U "Municipal wane" which includes residenlial, lighl commercial collected 
by municipal force*. Hreei iweepingi, catch basin cleaning!. Parks Depl, wastes 

4) 1991 landfill total levited to include Symei irans/er slalion, conianiinated soil and sewage sludge q«|an'ili« ,, .oq^ 
51 iTrlaltrsupplemenlcd with MetroJoUtan Totonio Worths Depanmen. Capi.al Works Progran,. 1994-1998. approved January 26. 1994. 



ICI 

(Tonnca) 



1,445.857 
1 .490.098 
1 .405.066 
1.241.573 
1.169,697 
704,492 
200,015 



Total 

(Tonnes) 



2.453.100 
2,490,120 
2,393.728 
2,216.958 
2.113,129 
1,553,415 
1,068,628 
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Table 4.6 

Metropolitan Toronto 

Waste Generation Estimate 

1993 to 2015 



Year 



PopulatioD 
(1> 



1993 
1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

20O9 

2010 

2011 

2012 

2013 

2014 

2015 



Residential 
Wsste 

(TMucs) 
(2) 



2,303.912 

2318,113 

2,332.401 

2.346.778 

2.361.243 

2,375.797 

2,390,441 

2.405,175 

2.420,000 

2.431.741 

2.443.538 

2,455.393 

2,467.305 

2.479,274 

2,491,302 

2.503,389 

2.515.534 

2.527.737 

2.540,000 

2.555364 

2.571.223 

2,586.978 
2.602.830 



Number of 
Empfoyces 

(3) 



1.105.878 

1,112.694 

1,119.552 

1.126.453 

1,133.397 

1,140,383 

1.147.412 

1.154.484 

1.161,600 

1.167.236 

1,172.898 

1.178.589 

1.184,306 

1.190,052 

1.195.825 

1.201.627 

1,207.456 

1.213,314 

1.219.200 

1.226.671 

1.234.187 

1.241.749 
1.249.358 



IiidustrU& 

Conunercial 

Waste CTMUiesy 

(4> 



1.389.440 

1J99,264 

1.409.157 

1.419,119 

1.429.153 

1,439.257 

1.449.432 

1,459.680 

1.470.000 

1.482 J 10 

1.495.126 

li07.850 

1.520.682 

1.533,623 

1.546,674 

1,559.837 

1,573.111 

1.586,498 

1.600,000 

1.609.729 

1,619.518 

1,629.366 
1.639.274 



(1) Population data prepared by Hemson Consulting Ltd., Social Environment Technical Appendix. 1994. 

(2) Population projection multiplied by 0.48 tonnes/capita/year (based on historical data) 

(3) Employment data; Social Environment Technical Appendix. 1994. 

(4) Number of employees (col. 3) multiplied by 1 . 1 lonnes/employee/year (based on 1987 data) 

(5) Column 2 plus Column 4 . 

(6) Population (Col, n multiplied by 1 . 18 tonnes/cap/yr ( 1987 Total Gen. Rate divided bv populauon) — 




1.528.384 

1339.190 

1.550.073 

1361.031 

1372.068 

1.583,183 

1.594,375 

1.605,648 

1.617.000 

1.630,761 

1,644.639 

1.658.635 

1.672.750 

1.686.985 

1.701.341 

1.715.821 

1.730.422 

1,745,148 

1,760.000 

1.770.702 

1.781.470 

1.792,303 
1.803,201 
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4.2.5 Re-sidential Waste Generarinn Estima tes for Region of York 
Region of York Waste Disposal Data 

The majority of Region of York's solid waste is disposed in Metro Toronto's Keele Valley 
landfill. The disposal needs of some of the smaller communities in the northern part of the 
Region are served by landfills in Georgina and King Townships. The Study Team obtained 
data for waste generated in Region of York and disposed at the Keele Valley landfill for the 
years 1988 through 1992 from Metro Toronto staff . The 1986 and 1987 landfill data were 
taken from the IWA DAC for Metro Toronto and Region of York (Interim Waste Authority 
Ltd., 1991). Estimates of the quantities disposed at the smaller landfills were provided to the 
Smdy Team by Region of York staff (Hewelling, Region of York, 1993). 

The allocation of waste to residential and IC&I sources was provided by Metro Toronto staff 
for 1988 through 1992 (Scanga. Metro Works, 1993). The residential quantities for 1986 and' 
1987 were estimated based on the residential waste percentage reported in the Waste 
Management Study for the Region of York (MacLaren Engineers, 1989). The same residential 
percentage of the total disposed stream was applied to the estimated quantities being disposed at 
the Georgina and King landfills. Historical waste disposal data for Region of York for the 
years 1986 through 1992 are presented in Table 4.7. 

Residential Waste Quantity Projections 

Waste diversion in Region of York is carried out at the municipal level, and there is very little 
diversion information available at the Regional level. Each municipality was contacted by the 
Study Team in February and March, 1993 to obtain current and historical waste diversion data. 

Available information on the residential waste diverted was added to the residential waste 
quantities sent to landfill to estimate the total residential waste generated. The estimated 
residential waste generated each year was divided by the population in that year to estimate the 
residential waste generation rate (in t/c/y). Based on the available data, the estimated residential 
waste generation rate fluctuated considerably from year to year. The estimated generation rate 
(in t/c/y) was 0.29 for 1986, 0.41 for 1987, 0.38 for 1988, 0.32 for 1989, 0.38 for 1990, 
0,35 for 1991, and 0.37 for 1992. The rate for 1986 was considered an outlier and was not 
used in developing residential waste generation projections. An average rate of 0.37 t/c/y was 
calculated (excluding 1986), and was used for the residential waste quantity projections. 

Residential waste generation for future years was estimated by applying die average residential 
waste generation rate of 0.37 t/c/y to future population projections. This calculation has 
assumed that residential waste generation rates will remain constant (on a per capita basis) until 
the year 2015. In Regional projections presented in Chapter 15 of this Appendix, the effects of 
potential source reduction measures on net residential waste generation are taken into account. 

Residential waste generation projections for the Region of York for the years 1993 to 2015 are 
presented in Table 4.8. The table shows that residential waste generation in the Region is 
estimated to increase from 201 ,409 tonnes in 1993 to 368,950 tonnes in the year 2015. 

4.2.6 Rp-sidential Wa.ste Generation Estim ates for Region of Peel 

Region of Peel Waste Disposal Data 

The Regional Municipality of Peel's waste is disposed primarily in the Britannia landfill site, 
with small quantities of waste going to the Caledon and Albion landfill sites. Landfill disposal 
quantities were supplied by Peel Regional staff for 1987 through 1992. The 1986 landfill 
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Table 4.7 

Regiion of York 

Residential Waste Management History 



Year 


Rttion of 
York 
Population 


h«iid*iitl.l 

Gcncralloii 
(Tonnes) 


ftt.lik.li.1 
GciM ration 

Rale 
(T/Capnrr) 


keaidenlUI 

DIvcrdon 

Rate 

% 


Total 
Residential 
Diversion 


)t&»tP^tULp|VEB^l6K (Toan<») 

Green Backyard Blue Igloo & Other 
Waste Compost. Box Container 


Total 
ICI 


Waste LaNpisjiud 

Residential ICI ToUl 
(Tonnes) (Tonnes) (Tonnes) 


1986 


350,602 


103.350 


29 


















103,350 


221,650 


325.000 


1987 


386.103 


158,295 


0.41 


















158,295 


339,487 


497,782 


1988 


409.292 


157,013 


0.38 


3.18 


5,000 






5,000 








152,013 


336,712 


488,725 


1989 


442,022 


140,711 


032 


5.22 


7,352 


752 




6.600 








133.359 


377.296 


510.655 


1990 


466,791 


179.558 


0.38 


17.91 


32,158 


8,100 




24.058 








147.400 


303,689 


451,089 


1991 


504,981 


174.532 


0.35 


21.11 


36,839 


9,400 




27,439 








137,693 


161,643 


299.336 


1992 


524.296 


196,250 


0.37 


27.57 


54.101 


16,300 


4,909 


25.433 




7,458 




142,150 


26,434 


168,583 


Average = 0.37 

(excl 1986) 










Notts: 










1) Population and empioytnenldali: Social Environmeni Technical Appendix, 1994 

2) 25000 tonnei added lo total waste landfiUed forthe Township of King and Geoigina LandfUh Tor 1986 1991 ; 1 5000 lonncs aiktLii for 1 992 
(Pewelling. Region of York 1993) . 

3) 1990 - 1991 Blue Box quantitiei luppltcd by OMMRI (Boland, OMMRI. 1993) 

4) 1 992 Blue Box quantiliej: supplied by MaiUiam. Richmond Hill, and Region of Yortt 

J) 1988 and 1989 Blue Box quantiiiei Tor Maildiam only ' , ° 

6) 1988 Residential landfill quantity Irom Table 2-1 , <MacUrcn Bnginccrs 1969) ', 

7) 1988 Residential landfill peiccniagc applied lo 1986 and 1987 to calculate quaniliy going to landnil (318%) 
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Table 4.8 

Region of York 

Waste Generation Estimate 

1993to201S 



1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 



Population 



(1) 



RestdentiaT 
Waste 

{Tonnes) 
(2) 



544,349 

565.170 

586,786 

609.230 

632J32 

656,725 

681,844 

707,923 

735,000 

752,824 

771,080 

789,778 

808,931 

828,547 

848.639 

869,219 

890.297 

911.887 

934.000 

949.405 

965,064 

980.981 

997.161 



Number of 
Employctt 

(3> 



201,409 

209,113 

217.111 

225.415 

234.037 

242.988 

252,282 

261.932 

271.950 

278.545 

285.300 

292,218 

299.304 

306,562 

313.996 

321.611 

329.410 

337.398 

345^80 

351,280 

357,074 

362,963 

368,950 



IC&I 

AVMter: 

(Tolihesj 
(4> 



.269.509 
279,827 
290.540 
301.664 
313.213 
325.205 
337,656 
350.583 
364,005 
377.941 
392,411 
407.435 
423,034 
439.230 
456.CM6 
473,506 
491.634 
510,457 
530,000 
538,81 1 
547,768 
556,874 
566,132 



Total 
GcMratkw 

(Tonmc) 
(5) 



428,519 
444.925 
461,959 

479,646 
498,009 

517,076 

536.873 

557,427 

578,768 

600,926 

623,933 

647.822 

672.624 

698.376 

725,113 

752.875 

781,698 

8U.627 

842,700 

856.709 

870.951 

885,430 

900.150 



Total 
Gcnrratlan:: 

' ^{TMlldO-:-.-:: 

m 



629.928 

654,038 

679.069 

705,061 

732,046 

760,064 

789.155 

819.358 

850.718 

879.471 

909233 

940,040 

971,929 

1.004,938 

1,039.110 

1 ,074.486 

1.111,108 

1.149,025 

1.188,280 

1,207.989 

1 ,228,025 

1 .248.393 

1 .269.099 



Notes: 

(1) Population dala: Social Environment Technical appendix. 1994. 

(2) Popuialioo projection multiplied by 0.37 tonnes/capiia/yr (average rate based on hisioncal data) 

(3) Employment data; Social Environment Technical Appendix. 1994. 

(4) Number of employees (col. 3) multiplied by 1.59 lonnes/employec/year (86 & '87 average rate) 

(5) Column 2 plus Column 4 

(6) Population (Column i ) multiplied by 1.11 tonnes/cap/year 

('86 A '87 Avg. Total Gen. Rate divided by population) 



604.227 
627.339 
651.332 
676,245 
702.111 
728.965 
756,847 
785,795 
815.850 
835,635 
855,899 
876,654 
897,913 
919,687 
941.989 
964.833 
988,230 
1,012.195 
1,036,740 
1.053.840 
l,071.22i 
1,088,889 
1.106,849 
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disposal data were taken from the IW A DAC for the Region of Peel (Interim Waste Authority 
Ltd., 1991). 

The allocation of waste to residential and IC&I sources was provided by Region of Peel staff. 
The historical data for 1986 through 1992 are presented in Table 4.9. 

Residential Waste Quantity Projections 

Quantities of residential waste diverted from landfill were reported by Region of Peel staff 
(Morgan-Fraser, Region of Peel, 1993). The residential waste diverted was added to the 
residential waste quantities sent to landfill to estimate the total residential waste generated. The 
residential waste generated was divided by the population to give the residential generation rate 
(in t/c/y) The rate was relatively constant between 1987 and 1992, The generation rate was 
0.40 t/c/y for 1987 and 1988, 0.44 for 1989, 0.43 for 1990, 0.40 for 1991, and 0.41 for 
1992. The 1986 generation rate was assumed to be the same as the 1987 rale (0.40). An 
average value of 0.41 t/c/y (excluding 1986) was used for the residential waste quantity 
projections. . ' ■■ ' 

Residential waste generation for future years was estimated by applying the average residential 
waste generation rate of 0.41 t/c/y to future population projections. This calculation has 
assumed that residential waste generation rates will remain constant (on a per capita basis) until 
the year 2015. In regional projections presented in Chapter 15 of this Appendix, the effects of 
potential source reduction measures on net residential waste generation are taken into account 

Residential waste generation estimates for the Region of Peel for the years 1993 to 2015 are 
presented in Table 4.10. The table shows that residential waste generation in the Region is 
estimated to increase from 319,079 tonnes in 1993 to 489,047 tonnes in the year 2015. 

4.2.7 Residential Waste Generation Estimates for Re gion of Halton 

Region of Halton Waste Disposal Data 

The Regional Municipality of Halton's waste is disposed at the Halton Waste Management site 
in Milton. This site opened in November, 1992. Prior to diis, Halton's waste was taken to the 
Norjohn transfer station in Burlington for export from the region. Roughly half of this waste 
was taken to Buffalo for disposal at Occidental, and the remainder was taken to Walker 
Brothers in Thorold (Torrence, Region of Halton, 1993). Landfill disposal quantities were 
suppUed to the Study Team by Halton Regional staff for 1990 through 1992. MOEE staff 
provided additional data for years prior to 1990 (MOEE, 1993). 

The allocation of waste to residential and IC&l sources was provided by Region of Halton and 
MOEE staff The historical data for 1987 through 1992 are presented in Table 4.11. 

Halton Residential Waste Quantity Projections 

Quantities of residential waste diverted in the years 1990 through 1992 were reported to the 
Study Team by Halton Regional staff The residential waste diverted was added to the 
residential waste quantities sent to landfill to estimate the total residential waste generated. The 
residential waste generated was divided by the population to give the residential generation rate 
(in t/c/y). The rate was relatively constant between 1990 and 1992. The generation rate was 
0.39 t/c/y in 1990 and 1991, and 0.42 t/c/y for 1992. An average value of 0.40 t/c/y was used 
for the residential waste quantity projections. 
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Table 4.9 

Region of Peel 

Residential Waste Management Histoty 





Residential 


ReslilenlUI 


ftesiilentlal 




WSIDEtWUL WVEMION (I<m!.«) 


WASTKUNPrU-Ulip 


Year 


Population 


Generation 
(Tonnes) 


Generation 
Rate 

(T/Cipnfr) 


Diversion 
Rate 

% 


Total 
Resldenltal 
Divenion 


Green 
Waste 


Backyard 
Compost 


Blue 
Box 


Igloo & 
Container 


Other 


Residential 
(Tonnes) 


ICI 

(Tonnes) 


Total 
(Tonnes) 


1986 


592,170 


242,790 


0.40 




















716^85 


1987 


636,475 


252J91 


0.40 
















252,391 


449360 


701.751 


1988 


667,443 


264,103 


0.40 
















264,103 


478.926 


743.030 


1989 


702,450 


307,922 


0.44 


9.86 


30^51 




1,800 




200 




277.571 


470,449 


748.021 


1990 


724.530 


311320 


0.43 


1240 


38.599 


3,639 


3.730 


30,497 


250 


483 


272.721 


361.513 


634,234 


1991 


732.798 


289.589 


0.40 


1511 


43,761 


4,611 


6.741 


30,469 


540 


1,400 


245.828 


224.086 


. 469.914 


1992 


■jss n« 


313296 


0.41 


1914 


59,967 


7.661 


9.606 


34,867 


5,793 


2.040 


253.329 


44.203 


297,532 


Average = 0.41 










No»e»: 




• 






1) PopuJalion data: Social Environmeni Technical Appendix. 1994 

2) 1991 and 1992 Green Wa»le loiali inclurfe compoil from Mississauga wei/diy projeci. 

3) 1989 Total ReiideiHial Divewion (lonne*) from SEMES ConsuJiants, 1991 

4) Dispotal and divertion dala tupplied by Region of Peel (Morgan Prascr. L , Region of Peel. 1993) 
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Table 4.10 

Region of Peel 

Waste Generation Estimate 

1993 to 2015 



pSr I Population' 



1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 



Residential 
Wade 

(TOUBCS) 

m 



Nombcr of 
Emptojrccs. 



O) 



778,242 
802.010 
826.504 
851.745 
877,758 
904.565 
932,19 
960,661 
990.000 
1,004.943 
1.020.112 
1,035,510 
1,051,140 
1.067.005 
1,083.111 
1,099,459 
1,116,055 
1,132,900 
1.150,000 
1.160.554 
1.171,204 
1.181,952 
1,192.798 



319,079 

328,824 

338.867 

349,215 

359.881 

370.872 

382.198 

393.871 

405,900 

412.027 

418.246 

424,559 

430,967 

437.472 

444,076 

450.778 

457,583 

464,489 

471.500 

475,827 

480.194 

484.600 

489.047 



Industrial: & 
Caaaaidrdal 

Waste (ToiuMsy 
(4) 



400,956 

411.863 

423.067 

434.576 

446398 

458.542 

471,016 

483,829 

496,991 

510.510 

524398 

538.664 

553317 

568369 

583,831 

599.713 

616,028 

632,786 

650.000 

657,136 

664352 

671.646 

679,021 



(Twuia) 
(5> 



565348 

580.727 

596.524 

612.752 

629.421 

646.544 

664.133 

682,199 

700,757 

719,819 

739,401 

759.516 

780.177 

801,400 

823,202 

845.595 

868399 

892.228 

916300 

926362 

936.736 

947,021 

957,420 



Total 
G«iMt*tiai» 



884,427 
909351 
935391 
961.968 
989302 
1,017,416 
1.046331 
1,076,070 
1.106.657 
1,131.846 
1,157,647 
1,184,075 
1,211,144 
1.238,872 
1,267.277 
1.296374 
1.326.182 
1,356,717 
1388,000 
1,402389 
1,416,930 
1,431.621 
1,446,467 



856.066 
882,211 
909,154 
936,920 
965334 

995.022 
1.025.410 
1.056,727 
1,089,000 
1,105,437 
1,122,123 
1.139,061 
1,156.254 
1,173,706 
1,191.422 
1,209.405 
1,227,661 
1.246,190 
1,265,000 
1.276.609 
1.288324 
1,300.147 
1312.078 



Notes: 

(1) Populaiion data: Social Environiwm Technical Appendix, 1994. 

(2) Population projection muUiplied by 0.41 tonnes/capita/year (based on histoncai data) 

(3) Employmem data: Social Enviionmeni Technical Appendix. 1994. 

(4) Number of employees (col. 3) multiplied by 1.41 tonncs/employee/year (based on 1987 daal 

{5> Column 2 plus Column 4 , ^ 

(6) Population (Col.l)muliipUed by 1.1 tonnes/cap/yeart 1987 Tota l Gen. Rate divided by poputauon) 
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Table 4.11 

Region of Halton 

Residential Waste Management History 



Year 



1986 
1987 
1988 
1989 
1990 
1991 
1992 



Population 



271.389 
275.945 
284,994 
291,600 
297,650 
313,136 
322.467 



Residential 
Generation 



(Tonnes) 



115,151 
123,014 
135,193 



RcddenUal 

Gene ration 

Rale 

(T/Cap/Yr) 



0.39 
0.39 
042 



Reside nlial 

Diversion 

Rale 

% 



20.97 
30.33 
3432 



R^ID^'Ub WVKkiloN (lonnei) 



Total 

Residential 
Diversion 



Average ■■ 



0.40 



Note 



1 ) Population daia: Social EnviiDnmenl Technical Appendix, 1994. 

2) Data for 1 990- 1 992 tupplicd by Region of Halion S( af f 

3) Data for 1987-1989 tupplicd by MOEE staff 



24,151 
37,314 
46,393 



Green 
Waste 



1,812 

3,747 

8,140 

15,000 



Backyard 
Compost 



4.343 



Blue 
Box 



20.404 
25.934 
23,450 



Igloo & 
Container 



3.240 
3.600 



Other 



Waste uNonLLfci) 



Residential 
(Tonnes) 



101,600 

103,400 

96.700 
91,000 
85,700 
88,^0 



ICI 

(Tonnes) 



109,100 
111,100 
93,300 
101.000 
70.000 
13,800 



ToUl 
(Tonnes) 



272.900 
294,100 
190,000 
192.000 
155,700 
102.600 



3 tn 

SI 



a: 



^^ 
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Residential waste generation in future years was estimated by applying the average residential 
generation rate of 0.40 t/c/y to future population projections. This calculation has assumed that 
residential waste generation rates will remain constant (on a per capita basis) until the year 
2015. 

Residential waste generation estimates for the Region of Halton for the years 1993 to 2015 are 
presented in Table 4.12. The table shows that residential waste generation in the Region is 
estimated to increase from 132.830 tonnes in 1993 to 230,034 tonnes in the year 2015. 

4.3 Method Used to Develop Residential Waste Composition Estimates 

A number of residential waste composition studies have been carried out in Southern Ontario 
municipalities in the past five years. These include studies in East York (Gore and Storrie 
Ltd., 1991), Ottawa-Carleton (R.W. Beck and Associates, 1992), Quinte (Quinte Regional 
Recycling 1992), Kingston (Gore and Storrie Ltd., 1992) and Guelph (City of Guelph, 1991). 

The results of each study were analysed to identify the most appropriate data to use for the 
GTA 3Rs analysis. Each residential waste composition study used a slightiy different set of 
waste stream material descriptions. In addition, some studies reported the composition of the 
combined waste stream (before some materials were removed for recycling), and others 
reported the composition after recycling. Some of the studies contained yard waste quantities, 
but the studies conducted in East York and Kingston did not. 

In order to rationalize the data, one material description breakdown was chosen. The data from 
each study were modified to fit into this material description. Per capita generation rates were 
estimated for each material in the residential waste stream for which data were provided. Per 
capita rates for wastes not included in the waste composition studies (such as yard waste and 
white goods) were then developed, based on an earlier study (CH2M Hill Engineering Ltd., 
1991). The separate generation rates were added together to estimate a total waste generation 
rate. This information was then used to estimate waste composition, expressed as a % of the 
total waste stream, occupied by each material. Table 4.13 presents the results of tiiese studies, 
modified as described above. The "Other" category includes items that could not be placed in 
any of the more specific categories (e.g. household hazardous waste, miscellaneous items 
collected at depots, etc.). 

Results from the various studies were reasonably consistent, with some exceptions (such as 
newspaper). Observations are as follows: 

• the percentage of newspaper ranged from 5% in Ottawa, to 16.5% in East York. 
On average, paper (total) comprised approximately one third of the total waste 
stream, with the exception of Quinte, where paper (total) was 20.8%; 

• glass ranged from 2.5% in Ottawa to 6.7% in the Township of Kingston; 

• ferrous metals ranged from 3.3% in East York to 5% in Ottawa; 

• non-ferrous metals ranged from 0.5% in the Township of Kingston. to 1% in East 
York. (Non-ferrous metals were not broken out in the Guelph study); 

• plastics ranged from 4.5% in Quinte to 8.2% in Ottawa and City of Kingston; 

• food wastes ranged from 1 1.4% in Ottawa to 23.9% in the City of Kingston; 
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Table 4.12 

Region of Halton 

Waste Generation Estimates 

1993 to 2015 



Year 



Population 

(ly 



1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 
20O6 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 



Residential 

Waste; 

(Tboncs) 

(2) 



Number ori Industrial £~ 
Einplorees Cdmiiie»ial 
Waste CToonei) 

(3) W 



332,075 

341,970 

352,160 

362,653 

373,459 

384.587 

396,046 

407,847 

420,000 

429,885 

440.002 

450,357 

460,957 

471,805 

482.909 

494,274 

505.907 

517,814 

530,000 

540,929 

552,082 

563,466 

575.084 



132,830 

136,788 

140.864 

145,061 

149,384 

153.835 

158,418 

163.139 

168,000 

171,954 

176.001 

180.143 

184.383 
188,722 

193.164 

197,710 

202.363 

207.126 

212.000 

216,372 

220,833 

225.386 

230,034 



Totat 
Gcneratkm 

(Tonnes) 
(5) 



150,576 

156,160 

161,951 

167.956 

174,185 

180.644 

187,343 

194,290 

201,495 

208,967 

216,716 

224,752 

233,087 

241,730 

250,694 

259.991 

269,632 

279,631 

290,000 

295,506 

301.115 

306.831 

312,656 



134.013 

138,982 

144,136 

149,481 

155,025 

160,773 

166,735 

172.918 

179,331 

185,981 

192,877 

200.029 

207,447 

215,140 

223,118 

231.392 

239,972 

248.872 

258,100 

263,000 

267,992 

273,080 

278,264 



Total 

Generation 

(Tonntt) 

(fi> 



266,843 

275.770 

285,000 

294,542 

304,408 

314.608 

325,154 

336,057 

347.331 

357.935 

368,878 

380.172 

391,830 

403,862 

416,281 

429,102 

442.335 

455,997 

470,100 

479,372 

488,825 

498.466 

508.297 



242,415 

249,638 

257,077 

264,737 

272,625 

280,749 

289,114 

297,728 

306,600 

313,816 

321,201 

328,761 

336,499 

344,418 

352.524 

360,820 

369,312 

378,004 

386,900 

394,878 

403,020 

411.330 

419,811 



Notes: 

(1) Population daia: Social Environment Technical Appendix, 1994. 

(2) Population projection multiplied by 0.40 lonnes/capita/year (based on hisioncal data) 

(3) Employment data: Social Environment Technical Appendix. 1994. 

(4) Number of employees (col. 3) mulUplied by 0.89 tonnes/employee/year (based on 1987 data) 

(5) Column 2 plus Column 4 ^ .. ,_ . ^ 

(6) Population (Col. 1) multiplied by 0.73 ton nes/cap/yr (1990 Total Gen. Rate divided by population) 
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Table 4.13 



Compirison Results from Soulhern Ontario Residential Waste Composition Studies 






i 



CQm)>«inint 



Paper 

Newspaper 

Fine paper 

Boxboard 

Corrugated cardboard (OCC) 

Magazines/Flyers 

Mixed paper 

Telephone books 

Composire packaging 

Other 



Subtotal (for category) 



GlaM 

Food and beverage containers 
Other 



SubtoUl <fof category) 



Tinplalc Steel (ferroua) 
Food and beverage containers 
White goods 
Other 



Subtotal (for category) 



Aluminum (non-ferroua) 
Food and beverage containers 
Foil (rigid and flexible) 
Other 



SubtoUl (for category) 



Plaalic 

PET 

HUl'E 

Other Rigid 

Film 

Polystyrene 

Other 



Subtotal (for category) 



EattYofkO) 

% cpinpoftijon 

COntbined Waft* 



16S1 
1.41 
3,51 
2.55 
4.04 
6.50 



34.51 



3.95 
0.97 



V84 



1-41 



3.25 



0.53 
0.26 
0.18 
6.97 



009 
439 
026 
0.26 
0.62 



5.62 



OtUwa (3) 

%compo«ltion 

Combinid ytaat* 



5.00 
070 
3.40 
5.50 
1.90 
4.30 



8.90 



19.70 



19U 
060 



2.50 



1 70 
330 



5.00 



0.50 



0.80 



030 
O50 

310 
040 
3.90 
8.20 



Quint* (3) 

% compoaition 

Combined waste 



9% 

346 
2.32 
0.90 
2.90 
023 
088 
a 10 



20.75 



525 
056 



5.61 



3,27 

i.oo 



4.27 



31 
017 
O20 



0.68 



0.42 
060 
066 
242 
0.39 



4.49 



TwnahpofKingttpn 
(4)%camp««iti6n 
Combined waat* 



City of Kingston (4) 

% cpmpoiltion 

Combined wa«t* 



1054 
1.94 
347 
1.26 
3.06 
9.90 



30.17 



599 
071 



6.71 



2,96 
1,00 



3.96 



30 
013 
0.10 



0.53 



027 
6.17 
0.41 
0.36 
0.70 



7.9 T 



9 37 

1 28 
4 26 
192 

2 30 
10.05 



29.18 



5 67 
57 
6.24 



2 71 
096 



3.67 



15 
O20 
010 

0.65 



021 
6.40 
044 
0.27 
0.87 



8.19 



Kingaton-Twn.^City 

% compoaition 

Combined waste 



982 
1.54 
3.95 
1.67 
2.60 
9.99 



29.56 



5,79 
064 



6.42 



2Sll 



098 



3.78 



0.33 
018 

on 

6.61 



0.24 
631 
043 
0.31 
080 



B.09 



Cuelph («l 

% compo»iHpn 

Combined waata 



12.24 
1.59 
2 53 
2 27 
441 
3.01 



16.05 



6.19 



3.73 



0.00 



0.12 

t^ 

0.22 
1.15 



4.51 



GTA (6) 

% compoaition 

Combined waate 



16.51 
141 
351 
2 55 
4.04 
6.50 



34.51 



3.95 
0.97 

""iM 



184 
141 

■j.is 



053 
0.26 
0.18 
0.97 



0.20 
0.34 
069 
212 
028 
1.99 
5.« 



So 

to 

>■ 

|s: 

si 

ri 



^6 



g: 



l> 



I 



Tabic 4.13 
Compjirison Resulls from Southern Ontario Residential Waste Composition Studies 



C9ni|K>ntnl 



EtfltYofKn) 

^ (orrip«^tti0n 

C(iiit^)n*di wist* 



Otuwi (2) 

% tiinipMition 

Coiptiinitd WuN 



Quint* (3) 

%eompO*ili(m 

Cpmbintd W4al( 



TwrntipofKin^iton 

<4) % coinpo«i|lon 

Combined W«»t« 



CJtyo(Xif»8rtonU) 

^composliton 

CombiiudwMtt 




Kin^lon-TvDn.lcCily 
% compoittipn 
Comblnactvyul* 



(1) (Core and Slorrie Ltd., 1991) 

(2) (R.W, Beck and Associates, 1992) 

(3) (Qiiinte Regional Recycling, 1992) 

(4) (Core and Slorrie, 1992) 

(5) (CilyofGuelph,1991) 

(6) East York composition (1) with modified plastics (2) for applicalion to CTA 
yard Wa$ttfor East York and Kintton taken from CH2M Hiil Engineering Lid. 1991 



Guclph(S) 

% eompoaitlDn 

Combined wa*(* 



CTA 46) 

% compoilllon 

Combined waaic 



50 

5-f 






??s 
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• yard waste quantities were estimated to be 16.4% for East York (CH2M Hill, 1991) 
and 16.2% for Kingston (Township & City). Values ranged from 14.9% in Ottawa 
to a reported rate of 34% in Quinte. (The latter set of data was collected during a 
period of high yard waste generation, and was ignored for this study); 

• wood waste ranged from 0.8% in East York to 4.1% in Ottawa. No value was 
given for Quinte; 

• construction and demolition waste ranged from 0.6% in Kingston (Township) to 
1.9% in Ottawa. There were no values given for (Juinte or Guelph; 

• disposable diapers ranged from 2.0% in Guelph, to 2.9% in Ottawa and Kingston 
(City); . 

• textilesAeather/rubber ranged from 2% in Guelph to 4.4% in Kingston (Township). 
Used tires may have been included in some studies, but the quantities were not 
broken out. The only study listing a separate value for used tires was Ottawa (1%); 

• household hazardous waste ranged from 0.2% in Kingston (City) to 0.4% in 
Quinte; 

• all other waste types were grouped under the category "Other". These quantities 
ranged from 2.4% in Kingston (Township) to 7.7% in Guelph. 

The East York residential waste composition was chosen as being the most representative for 
the GTA because East York is located within the GTA, and the study was carried out relatively 
recently (1989). Therefore, the East York information (modified as required, to include 
additional waste categories not measured during the composition study) was used for 
residential waste composition estimates presented in the following sections. Note that the East 
York plastics composition was modified using a more detailed plastics composition breakdown 
from a study by R.W. Beck el al (1992) conducted in the Region of Ottawa-Carleton. As 
Table 4.13 shows, the East York waste composition data agree favourably with data from the 
other studies for all major waste categories. 

The following sections use these data to estimate the composition of residential waste generated 
by each regional municipality in the GTA in 1992. Available waste diversion data by material 
are subtracted to estimate residential waste disposed by each GTA Region in 1992. 

Residential waste generators were divided into two distinct groups: 

• single-family households, which include semi-detached townhouses and duplexes 
who were assumed to generate yard waste; and 

• multi-family households, which include high-rise and low-rise units, who were 
assumed to generate no yard waste. 

The proportion of single-family and multi-family households in each Region was provided to 
RIS by Hardy Stevenson and Associates. A summary of the number of single-family and 
multi-family households in eaqh Region is presented in section 5.3, Table 5.1. 

For each Region, an effort was made to allocate total residential waste generation tonnages to 
these two groups of residential generator. This was necessary for diversion estimates as the 
options and recovery rates are different for multi-family and single-family households. The 
allocation of total residential waste to single-family and multi-family residents was carried out 
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by assuming that single-family residents generate 17% per capita more than multi-family 
residents. The basis of this assumption is that single family households generate significant 
quantities of yard waste (approximately 17% of their total) and that multi-family households 
generate similar quantities of various waste materials per capita as single family residents, but 
do not generate any yard waste. The allocation was carried out using the number of single- 
family and multi-family households in each Region. 

The number of single-family and multi-family households in each Region was then used to 
allocate total residential waste generation to these two groups. Subtle differences in the 
composition of single versus multi-family waste related to lifestyle differences were not taken 
into account in this analysis. The residential waste composition estimates vary somewhat from 
one region to another, depending on die percentage of multi-family households in the Region. 

4.4 Residential Waste Composition Estimate for Region of Durham 

Table 4.14 presents estimates of the composition of residential waste generated, diverted and 
disposed in Region of Durham in 1992. The table shows approximately 140,078 tonnes of 
residential waste was generated in 1992. It was estimated that 122,346 tonnes of this total 
were generated by single-family households, and 17,732 tonnes were generated by multi- 
family households. An estimated 36,987 tonnes of residential waste were diverted, and 
103,091 tonnes were disposed. 

The residential waste generated is estimated to have had the following composition: 

17% newspaper; 

18.4% other paper; , . - ,. 

5.0% glass; • 

3.7% tinplate steel; • 

1% aluminum; 

5.7% plastic; 

22.6% food; 

14% yard waste; 

2.7% disposable diapers; 

9.8% other materials. 

Based on the available data, the disposed residential waste stream is estimated to have had the 
following composition: 

11% newspapers; 

23% other papers; ■ ■ 

3% glass; ■ • 

3% metal; 

8% plastic; 

38% food and yard waste; 

14% other materials. 

This estimated composition of disposed residential waste from Region of Durham is presented 
in Figure 4.1. 

4.5 Residential Waste Composition Estimate for Metropolitan Toronto 

Table 4.15 presents estimates of the composition of residential waste generated, diverted and 
disposed in Metropolitan Toronto in 1992. The table shows that approximately 1,069,790 
tonnes of residential waste were generated in 1992. Of this total, it is estimated that 
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Table 4.14 

Region of Puriixm 

Residenlial Waste Composition Estlmatea 

1992 



II 



^i 



■'r?-'-ym:^--Xmip^^ 


Rasidential 
Waste 

Ceneralcd 
(Total) 
(lonms) 


ReddenHal 

Wast* 
Generated 

S^'Hhld* 
(tonnes) 


Hesldential 

Wart» 

Ceneiabed 

M-FHhid4 

lipQuesl 


ResidenHal 

Pi version 

(tonnes) 


Residential 

Waste 
Undfilied 

All 
HouMh«lds 


Comp. ' 
of Disposed 

Waste (%) 

All 

Uhld* 




Total Residential Waste (tonnes) 


140,078 


122,346 


17,732 


36,987 


103,091 






Papw 

Netvspaper 

Corrugated cardboard (OCC) 
Telep^ione Directotia 
Mixed paptf 


23,612 

3,642 

319 

21.786 


20,111 

3,102 

272 

16,555 


3,502 

540 

47 

3,231 


12,531 

1,446 

115 

Km 


11,081 

2,196 

204 

21,786 

35,268 


11 
2 

21 
34 




Subtotal (Papwl 


49,360 


42,040 


7420 




Claat 


7,034 


5,990 


1,043 


4419 


2,715 


3 




Tinptate Steel (fenoua) 
Aluminum (non-femnia) 


5,175 
1482 


4,486 
1,177 


669 
205 


- 








Subtotal Matal (commingled) 


6,556 


5,662 


894 


3,177 


3479 


3 




PImMc 

PET 
HOPE 
Other Platlic 


269 

in 

7,259 


246 

418 

6,182 


43 
73 

1,076 


109 


im 

490 
7,259 




7 




Subtotal <Plaatk) 


8,C38 


6,846 


1,192 


109 


7,929 


8 




Organic* 

FiMid wastes 
Yaid waste 


31,651 
19,981 


26,957 
19,981 


4,694 


2480 
9,259 


29,071 
10,722 


28 
10 




Subtotai i'd^Buiic*) 


51,632 


46,938 


4,694 


11,639 


39,793 


39 




WoodWaate 


1,130 


963 


168 


621 


509 







Constructlon/Dnnollllon Watte 


2,135 


1,619 


317 


752 


1483 


1 




Ditpoaablc Dlapcrt 


3,766 


3,209 


559 




3,768 


4 




TcxtUM/UaUier/Rubbct 


5,778 


4,921 


857 


1,639 


4,139 


4 




Olbcr 


4,647 


3,958 


669 


439 


4,208 


4 




SubtoyiiWi^.Oih^) 


17,458 


14,869 


2,589 


3,451 


14,007 


14 




TOTAL 


140,078 


122446 17,732 


36,987 


103,091 


100 




Residential Diversion - 26% 
Notes: 

1) Cbmpoiitlon MtimaUt based on Eut Y«k dsl* tiom -R«ldenli<l W*tl« CompodUon Study, Vol. 1 of lh« OnUrlo Wtilf Comp. Study", Cow fc Stoirli Ltd., Juv/»1 t«n;l. yird wuM). 

a Yird Wwl* (comp. gtiwratcd) d*U frirni Th* Phyiicil snd Economic Dlmcdgloiw o( Munidpsl Solid Waate In Ontario", OGMHIII Eng. Ltd., No*/91 

3) Whits Goods (tomp. gtneratsd) ntlmats (Induded in TInplate Stxl tola!) from "Roidcnttal Waste Comp. Study, Vol. 1 of the Ontario Waste Comp. Study", G * S Ltd, 19S0 

Rclatlv* plastics composition baaed on Beck et at, 1992 

S) Household data provjdad by Hardy Stevenson * AsaocLalo, 19M 

7) Nunlm of backyard compoaten provided by Region ol Durham Staff, 19S3. 

n Households: S-F- 97,269; Seml/Town/Row - 22.7*7; Low Rise - 9,S21; MP - 11,175. Not* that Seml/Town/Row Included wilh S^F; Low Rite included With M-F for this analyals 
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Figure 4.1 

Region of Durham 

Composition of Disposed Residential Waste 

1992 



11% 




38% 



i 



• 


■ Newspaper (11%) 








r.) Other Paper (23%) 






23% 


■ Glass (3%) 

■ Melal (Commingled) (3%) 






' 


9 Plastic (6%) 






, 


D Organics (38%) 




2 


, 


@ Other (14%) 








., , , 


"■ 


Ministry ofEnvi 
natfsis • Service 




• ^ 


n 

1? 








la 



Note: Values shown on figure may not agree with text and Table due to rounding. 



Table 4.15 

Melropolilan Toronto 

Residential Waste Composition Estimates, 1992 



5e 



Component 


Residential 

WMte Generated 

(tonnes) 

1992 


Residential 

Waste 
Generated 
S-FHhId* 


Residential 

• Wiite 

Generated 

M-FHhIds 


Residenbal 

Diveraion 

(tonnes) 

1991 


Residential 

Waste Landfiiled 

(by difference) 

199J 


Composition 

of Disposed 

Waste 

% 


Total Residential Waste (tonnes) 


1,069,790 


594,768 


475,022 


201,477 


668.613 




Paper 

Newspaper 

Corrugated cardlxurd (OCC) 
Telephone Directories 
Mixed paper 

Sublalar(Faper) 


191,573 

29,551 

3,176 

176,160 


97,766 

15,081 

1,625 

89,<)O0 


93,807 

14,470 

1,551 

86,268 

i%,696 


57,995 
2,786 
1,098 

61,879 


I33,57M 

26,765 

2,078 

176,168 

msijij 


15 
3 


2(1 

39 


400,468 


204,372 


Clait 


57,064 


29,122 


27,942 


23,789 


33,275 


4 


Tinplale Steel (ferroui) 


40,268 


21,806 


18,462 


18,314 


21,954 


3 


Aluminum Inon-ferrout) 


11,209 


5,720 


5,489 


387 


10,822 


1 


Plailic 

PET 
HDPE 
Other Plaslic 


2,348 

3,978 

58,890 


1,198 

2,030 

30,0S4 


1,150 

1,948 

28,837 


635 
1,141 


1,713 

2,837 

58,890 




Subioia] TrJatiic) 


65,216 


33,282 


31,934 


i,J7'6 


63,440 


7 


Organic! 
Food wasies 
Yard waste 

SubloiiiitOfitankV) 


256,7K9 
97,134 

' m923 


131,048 
97,134 

iMiisi 


125,741 


125,741 


12,067 
76,740 


244,722 
20,394 
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approximately 594,768 tonnes were generated by single-family households, and an estimated 
475,022 tonnes were generated by multi-family. An estimated 201,177 tonnes of residential 
waste were diverted, and 868,613 tonnes were disposed in 1992. 

The residential waste generated in Metropolitan Toronto is estimated to have had the following 
compositicm: 

17.9% newspaper, 

19.5% other paper, ■ "'■ 

5.3% glass; 

3.8% tinplate steel; ■ , 

1% aluminum; • • 

6% plastic; 

24% food; 

9.1% yard waste; 

2.9% disposable diapers; 

10.4% other materials. 

Based on the available data, the disposed residential waste stream had the following 
composition: 

15% newspapers; 

23% other papers; 

4% glass; 

4% metal; 

7% plastic; 

31% food and yard waste; 

16% other materials. 

These waste composition data are presented in Figure 4.2. 

4.6 Residential Waste Composition Estimate for Region of York 

Table 4.16 presents estimates of the composition of residential waste generated, diverted and 
disposed in Region of York in 1992. The table shows that approximately 196,250 tonnes of 
residential waste were generated in 1992. It is estimated that approximately 176,898 tonnes 
were generated by single-family households, and 19,352 tonnes were generated by multi- 
family households. An estimated 54,100 tonnes of residential waste were diverted, and 
142,150 tonnes were disposed in Region of York in 1992. 

The residential waste generated in Region of York is estimated to have had the following 
composition: 

17% newspaper, 

18% other paper, 

5% glass; 

3.7% tinplate steel; 

1% aluminum; 

5.7% plastic; 

22.5% food; - ^ 

14.7% yard waste; 

2.7% disposable diapers; 

9.7% other materials. 

Accurate diversion rates cannot be estimated fOT each material with the available data, as 6,025 
tonnes (1 1.1%) of the total residential waste stream recycled in 1992 is described as "other" 



May 1994 



Page 4-26 



I 



Figure 4.2 

Metropolitan Toronto 
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material. Based on the available data, the disposed residential waste stream had the following 
composition: 

11% newspapers; 

25% other papers; 

3% glass; 

4% metal; 

7% plastic; 

37% food and yard waste; ' 

13% other materials. 

These waste composition data are presented in Figure 4.3. 

4.7 Residential Waste Composition Estimate for Region of Peel 

Table 4.17 presents estimates of the composition of residential waste generated, divened and 
disposed in Region of Peel in 1992. The table shows that approximately 313,296 tonnes of 
residential waste were generated in 1992. Of this total, an estimated 238,153 tonnes were 
generated by single-family households, and an estimatod 75,143 tonnes were generated by 
multi-family households. An estimated 59,%7 tonnes of residential waste were diverted, and 
253,329 tonnes were disposed in Region of Peel in 1992. 

The residential waste generated in Region of Peel is estimated to have had the following 
composition: 

17.2% newspaper, 
18.8% other paper, 
5.1% glass; 
3.8% tinplate steel; 
1% aluminum; 
6% plastic; 
23.1% food; 
12.4% yard waste; 
2.7% disposable diapers; 
10% other materials. 

Based on the available data, the disposed residential waste stream had the following 
conqKJsition: 

13% newspapers; 

22% other papers; 

4% glass; 

4% metal; ' 

7% plastic; 

37% food and yaid waste; 

13% other materials. 

These waste composition data are presented in Hgure 4.4. 

4.8 Residential Waste Composition Estimate for Region of Halton 

Table 4.18 presents estimates of the composition of residential waste generated, diverted and 
disposed in Region of Halton in 1992. The table shows approximately 135,193 tonnes of 
residential waste was generated in 1992. Of diis, it is estimated that approximately 112,375 
tonnes were generated by single-family households, and 22,818 tonnes were generated by 
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Figure 4.3 
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Figure 4.4 

Region of Peel 
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multi-family households. An estimated 46,393 tonnes of residential waste were diverted, and 
88,800 tonnes were disposed. 

The residential waste generated in Region of Halton is estimated to have had the following 
composition: 

17% newspaper; 

19% other paper; 

5% glass; 

3.7% tinplate steel; 

1% aluminum; . 

5.8% plastic; . . 

23% food; 

13% yard waste; • . .. . ,• 

2.7% disposable diapers; . " . . 

9.9% other materials. * 

Based on the available data, the disposed residential waste stream had the following 
composition: 

8% newspapers; 

26% other papers; • 

2% glass; 

12% metal and plastic; 

33% food and yard waste; . - . 

19% other materials. ' ' 

These waste composition data are presented in Figure 4.5. 
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5.0 APPROACH TO RESIDENTIAL SYSTEM DIVERSION ESTIMATES 

5.1 Introduction 

This chapter describes the residential waste diversion systems analysed in the GTA 3Rs 
Analysis, and describes the methodology and assumptions used to develop the diversion 
estimates for each system. Region-specific issues and estimates are presented in chapters 6 to 
10. 

5.2 Residential System Descriptions 

TTie six residential waste diversion systems evaluated in the GTA 3Rs analysis are: 

Residential System I Existing; 

Residential System 2 Existing/Committed; 

Residential System 3 Direct Cost; 

Residential System 4 Expanded Blue Box; 

Residential System 5 Wet/Dry; 

Residential System 6 Mixed Waste Processing. 

The Existing and Existing/Committed systems were based on existing or planned programs in 
each Region. The four additional systems were developed to provide distinctly different 
approaches to waste diversion: 

• the Direct Cost system uses an economic incentive to maximize use of existing 
waste diversion services by householders; 

• the Expanded Blue Box system provides the opportunity to recycle a wider range of 
dry materials, as well as promoting backyard composting and source separation of 
leaf and yard waste for wet materials; 

• the three stream Wet/Dry system provides for curbside collection of separated wet 
and dry materials and requires central composting of household organics; 

• the Mixed Waste Processing system directs the "third bag" of garbage currently sent 
to disposal to a mixed waste processing and composting plant for further diversion 
of some dry materials, and composting of the remaining waste stream. 

A description of each system is presented in the following sections. More detailed descriptions 
of each approach are contained in the Schedules to the Service Technical Appendix (Volume 
2). 

5.2.1 Residential System 1 - Existing 

The Existing residential waste diversion system in each Region consists of a combination of 
components in use as of December 31 , 1992. 

All regions provide curbside collection of Blue Box materials to most of their single-family 
residents. The range of materials varies from the basic list of materials (ONP, glass, tinplate 
steel, aluminum and PET), to an expanded list including some or all of the following materials: 
OCC, telephone books, magazines, textiles, plastics, etc. Some opportunities are provided to 
multi-family residents to recycle, either through provision of containers in multi-family 
buildings, or the provision of depots at convenient locations. Rural and self-haul households 
are served by depots at landfill sites and other locations. 
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All collected materials are processed in a series of MRFs which can be owned by either the 
Region or a private contractor. Operation of the MRF can be either by municipal forces, or by 
contract to the region. 

Separate leaf and yard waste collection is generally provided on a seasonal basis, and these 
materials are composted at a series of open windrow composting sites throughout the GTA. 

All regions have aggressively promoted the use of backyard composters. These units are 
generally provided to householders at subsidized prices, and can be either picked up at regional 
facilities, or delivered at an extra charge. Some regions are exploring appropriate approaches 
to composting for multi-family residents, but these efforts have not progressed significantly to 
date. 

Additional waste diversion efforts include collection of Christmas trees, household hazardous 
waste and bulky goods such as white goods either curbside or through drop-off depots. A 
number of pilot projects have also taken place to explore the possibility of collecting household 
organics in the curbside collection system (Metro, Mississauga, Halton). No full scale 
household organics collection programs have been implemented to date. 

Extensive promotion/education efforts have been on-going for some time, to improve 
participation in Blue Box and other recycling efforts, and also to encourage reuse and waste 
reduction as much as possible. 

Existing residential waste diversion efforts diverted between 19% and 28% of the residential 
waste stream in all GTA regions except Halton in 1992. Halton achieved an estimated 34% 
diversion of residential waste in 1992. - 

5.2.2 Residential System 2 - Existing/Committed 

The Existing/Committed System includes the following major elements: 

• commitments made in the regional five year capital funding budgets. (1994-1998) 
(or the 1993-1997 capital funding budgets if the most recent budgets were not 

. ■ available) which were considered likely to proceed by regional staff; 

• policy commitments at the regional, provincial or federal level, which had been 
announced by the end of 1992. 

Regional-specific capital commitments are discussed in Chapters 6 to 10. 

The policy commitments considered part of the Existing/Committed System include: 

• the provincial 3Rs Regulations, which were promulgated in March 1994; 

• the National Packaging Protocol (NAPP), a voluntary program committed to by 
packaging users across Canada; and 

• the Canadian Industry Packaging Stewardship Initiative (CIPSI). 

The provincial 3Rs Regulations {promulgated on 3 March 1994) have a number of 
requirements for municipalities. These include: 



May 1994 Page 5-2 



Ministry of Environment and Energy 
GTA 3Rs Analysis - Service Technical Appendix 



• source separation programs musi be provided by all municipalities with a 
population of 5,000 or more; 

• if garbage is collected at the curbside from residential sources then recyclable 
materials must also be collected at the curbside. Frequency of curbside collection of 
recyclables must be at least half that of curbside garbage collection; 

• if garbage is accepted from residential sources at a waste disposal site (depot or 
landfill) then measures must be put in place to accept recyclable materials at the site; 

• all materials on the "basic list" (newsprint, food and beverage containers made of; 
aluminum, glass, PET, steel) and at least two materials from the supplementary list 
(aluminum foil, boxboard and paperboard, OCC, fine paper, foam plastics, 
polycoat, paperboard containers, magazines, plastic film, paper cups and plates, 
rigid plastic containers, telephone directories, textiles (excluding fibreglass, carpet)) 
must be collected; 

• residents must be provided with instructions on proper procedures for source 
separation and feedback on how much material is being diverted from landfill; 

• municipalities with a population of 5,000 or more must implement a backyard 
composting program, which must include the provision of home composters at cost 
or less, and a communications program; 

• municipalities with a population of 5,000 or more must compost leaf and yard 
waste if ihey collect these wastes separately; 

• municipalities of 50,000 or more must implement a leaf and yard waste collection 
system, and compost (or direcdy land apply) the divened materials. The collection 
system must provide reasonably convenient service, and can consist of curbside 
collection, the provision of depots, or a combination of both; 

• owners of multi-unit buildings with 'six or more dwelling units are required to 
provide a source separation program, if the building is located in a municipality 
with a population of 5,000 or more. The materials to be collected include: food 
and beverage containers made of aluminum, glass, steel or PET; newsprint and 
other types of materials which are collected in the local municipal Blue Box 
program. Municipalities must collect recyclables from residential sources including 
apartment buildings. 

Most GTA municipalities meet most of the requirements of the 3Rs Regulations for collection 
of dry recyclables at this time, therefore the incremental diversion impact of meeting the 
requirements will not be significant. Most GTA municipalities provide some level of leaf and 
yard collection, and where additional service is required, this can be provided by a combination 
of curbside and depot service. AH GTA municipalities provide backyard composting 
programs, therefore significant additional effort will not be required to meet the requirements of 
the 3Els Regulations. Additional service will be required at multi-family residences in buildings 
of six or more units which do not currently have a source separation program. Additional dry 
materials may be source separated as a result of this requirement. Municipalities will be 
required to collect these materials, and arrange for processing. 

The National Packaging Protocol (NAPP) is a federal program that established targets of 20% 
packaging waste reduction by 1992, 35% by 1996 and 50% by 2000, compared with 
packaging disposal in 1988. The initiative, which is co-ordinated by the Federal Government, 
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seeks to draw industry into a voluntary process of packaging reductions. Policies were 
established through NAPP to ensure that packaging has minimal effect on the environment, is 
managed through 3Rs, and that promotion and education is provided to increase public 
awareness of the environmental impacts of packaging. NAPP applies to domestic as well as 
imported packaging. 

NAPP is monitoring achievements attributable to the program and has recently produced its 
first Milestone Report (National Taskforce on Packaging, 1993). This report is based on 
responses from 32 industry sectors across the country, reporting on production, use, reuse and 
recycling of 32 packaging material types. While all goals are not yet met, according to NAPP, 
a 21% reduction in the amount of packaging has been achieved, with varying degrees of 
progress among different material types. . 

The Canadian Industry Packaging Stewardship Initiative (CIPSI) is a product stewardship 
program that has been organized by a coalition of leading Canadian manufacturers, material 
suppliers, and retailers. This group has proposed a national recycling program to achieve a 
50% reduction in all packaging going to disposal. A key element of the CIPSI plan is to 
provide economic incentives which reward the use of highly recyclable materials ._ CIPSI 
encompasses a significant market development component and proposes a system of industry 
levies in which each industry member pays a fee in proportion to the actual costs of managing 
their packages that would be collected under the product stewardship scheme. This model 
would incorporate market development incentives with a rebate paid to industry members who 
are able to utilize secondary packaging. 

The CIPSI model has been accepted in Manitoba, and is currently under negotiation in Ontario, 
B.C. and Nova Scotia. If implemented, backdrop regulations would likely be developed that 
require all companies who sell consumer products in a province to belong to an organization 
which recovers and recycles the used packaging. Both NAPP and CIPSI are ongoing 
initiatives that are likely to impact on the generation and recovery of packaging waste by the 
residential sector. ■ • = 

5.2.3 Residential System :i - D irect Co.st 

The objective of the Direct Cost System is to provide an economic incentive to residents to 
make maximum use of source separation and diversion methods which are available in the 
Existing/Committed system at no direct charge to the householder. 

The Direct Cost System would build on the Existing/Committed residential waste diversion 
system. Single-family residents would pay a fee for garbage disposal in a pay-by-the-bag 
system. Blue Box collection of dry materials and seasonal collection and composting of leaf 
and yard waste would continue at current levels of service, and would be provided at no direct 
charge to the householder. Backyard composting would be aggressively promoted, by door- 
to-door delivery (possibly at no charge or at a nominal charge) of units. Composting by multi- 
famUy residents would also be encouraged, through promotion of community composting and 
vermi-composting. 

The advantages of a Direct Cost System include: 

• it creates an economic incentive for waste reduction; 

• residents realize direct cost avoidance through waste reduction; 

• residents pay in proportion to the wastes generated. 
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The disadvantages of a Direct Cost System are as follows: 

it may be initially be received negatively by the public; 

it may discriminate against low income or high occupancy households; 

it requires complex administration and can often be expensive to implement and 
operate; 

it may lead to illegal dumping and burning of garbage; 

it may be difficult to control some of the problem elements (such as over-stuffed 
and heavy bags/containers); 

it does not generally impact on multi-family residents whose garbage is generally 
managed by the building owner and private contractors. 

There are many types of Direct Cost Systems, described in Schedule D of the Service Technical 
Appendix. For the GTA analysis, it was assumed that a simple pay by the bag (or tag) system 
would be implemented at a cost of $ 1.00 per bag/tag. This is close to the actual cost of garbage 
management (Proctor and Redfem, 1993, RIS 1990). The system would be supplemented 
with a strong promotion/education campaign to encourage the 3Rs, and explain the benefits and 
fairness of a Direct Cost System. This system impacts on diversion behaviour of single-family 
residents, but does not impact on multi-family residents, as their garbage is managed by the 
private sector. 

5.2.4 Residential System 4 - Expanded Blue Box 

An Expanded Blue Box System is essentially Blue Box recycling incorporating an expanded 
range of dry recyclable materials. It attempts to achieve maximum diversion of dry recyclable 
materials using existing or modified facilities, and systems currently available to the Regions. 

This system would include extensive promotion of backyard composting, to allow residents the 
opportunity to divert organics from disposal. Separate collection of leaf and yard wastes 
would also contribute to diversion of organics. An extensive promotion/education campaign 
would be required, to ensure that householders understand which materials are included in the 
expanded program, and also to encourage waste reduction, backyard composting and source 
separation of leaf and yard waste. A number of expanded dry material recycling programs are 
described in Schedule E of the Service Technical Appendix. 

This system is different to a three stream wet/dry approach (Residential System 5) in that it 
does not depend on central composting of household wet wastes as a component of the system. 

The dry materials that would be collected in this system would include: 



newspaper (ONP); 

corrugated cardboard (OCC); 

boxbpard; 

polycoat (e.g. milk cartons); 

phone books; 

magazines and catalogues (OMG); 

mixed household paper; 

steel cans; 

aluminum cans; 



aluminum trays and foU; 

clear and coloured glass; 

PET; 

rigid plastic bottles & tubes (HDPE, 

PVC, PP. LDPE); 

mm plastic (LDPE); 

foam plastic and rigid trays (PS); 

textiles. 
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5.2.5 Rftsiriftntial Svstem 5 - We t/Drv Sv.stem 



The term "wet/dry" is commonly used to refer to a type of solid waste collection program 
where the householders are required to separate their waste into 2 distinct streams - the wet or 
the organic fraction, and the dry, which consists of fibres, plastic, metals, etc. The three 
stream approach, where householders separate their waste into three streams: wet, dry and 
garbage, was used for system development and waste diversion estimates. 

Implementation of a comprehensive three stream wet/dry system in GTA Regions would 
require all householders to separate their waste into diree streams: wet waste, dry recyclables 
and garbage. There are a number of three stream collection options available, described in 
Schedule F of the Service Technical Appendix. For the GTA 3Rs analysis it was assumed that 
240L (90 gallon) carts would be provided to all single-family households for die collection and 
storage of the wet waste, dry waste and garbage streams. New central in-vessel composting 
facilities would be required for processing of wet waste. 

The viability of implementing successful three stream collection of waste from multi- family 
buildings in GTA is somewhat uncertain at this stage, as the garbage management system in 
most older buildings is typically based on a single-chute system. Many buildings provide an 
option for recycling of dry materials to residents, by providing bins on the ground floor, or in 
the basement of the building, where source separated recyclables can be deposited. A similar 
approach would likely be necessary for three stream wet/dry collection, where an additional bin 
would be provided for voluntary separation of food waste. This would likely be delivered in 
sealed bags by residents. This option will only be possible in some multi-family residences, 
where space permits. 

Backyard composting would be strongly promoted through door-to-door sales or delivery 
(possibly at no charge, or at a nominal charge) of backyard composters. Leaf and yard waste 
would continue to be collected during the growing season. Separate collection of brush may be 
required because of capacity limitations. This system would require extensive 
promotion/education, as it requires a significant change in habits for the householder. Wet/dry 
systems have worked successfully in Europe for a number of years, and have been tested on a 
pilot scale in Ontario. Some full scale systems have been implemented in a number of (small) 
Canadian communities. 

A variation on the Wet/Dry System was suggested by the Composting Council of Canada 
during the public consultation process. This hybrid Wet/Dry System would collect the dry 
materials required to be source separated under the 3Rs Regulations, retain backyard 
composting at the levels in the Existing/Committed System, and would compost source 
separated household organics in a central composting system. 

5.2.6 Residential Svstem 6 - Mixed Waste Proce.ssing Svstem 

The Mixed Waste Processing System is an "add-on" to the Existing/Committed System, for 
processing of tiie "third bag" of garbage which remains after recyclables and leaf and yard 
wastes have been diverted in separate collections. The system would involve some additional 
separation of dry recyclables at the mixed waste processing and composting plant, and 
composting of the remaining mixed waste stream. 

Backyard composting would be aggressively promoted, through door-to-door delivery 
(possibly at no charge, or at a nominal charge) of units. Composting by multi-family residents 
would also be encouraged, through promotion of community composting and vermi- 
com posting. 
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One of the advantages of this system over the other systems is that it provides the opportunity 
to divert waste disposed by multi-family dwellings. 

5.3 General Assumptions Used For Diversion Estimates 

The methodology used to develop residential waste diversion system estimates was similar for 
each Region, The general approach (by system) is described in sections 5.4 to 5.9. General 
assumptions common to most or all systems are described in this section. 

5.3.1 General Assumptions 

Number and Type of Households ' . 

Residential diversion estimates are based on population and household estimates that were 
developed by the Social Environment Discipline (HSA, 1994) through consultation with GTA 
Regional staff and also review of Statistics Canada data. These estimates, are summarized in 
Table 4.2 in Section 4 of this Appendix. 

The proportion of single-family and multi-family households in each Region was used for 
residential waste allocation estimates. The proportion of single and multi-family households in 
each region in 1991 is presented in Table 5.1. This was the most detailed breakdown available 
at the level of detail required by the study team and was assumed for waste diversion estimates. 

Table 5.1 
Greater Toronto Area 
, Percentage of Household Types 

Proportion of Single-Family and Multi-Family Households by GTA Region 

1991 



k..:.-:/Me'^on--: ■ - . 


Single FainilytH^ 


Multi-Family Households! 


Single 
Family 

■(%)■: 


Semi/ 

Town 

Row 


Total Single 
Fa mil V 


hovf 

Rise 

(%) 


High 

Rise 


Total Multi- 
Family 

{%) 


Metro 


33.2 


18.1 


51.3 


12.8 


35.8 


48.6 


Durham 


69.0 


16.3 


85.3 


6.8 


7.9 


14.7 


Halton 


65.6 


14.8 


80.4 


4.8 


14.7 


19.5 


Peel 


49.4 


23.1 


72.5 


4.1 


23.3 


27.4 


York 


79.8 


9.2 


89.0 


3.4 


7.6 


11.0 


GTA Total 


45.7 


17.6 


63.3 


9.4 


27.0 


36.4 


Source: Hardy Stevenson and Associates, 1994. 
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Dry Waste Diversion Rates . , " 

Capture rates measured in the Quinte Blue Box 2000 program are used as the basis for 
estimates of recovery of dry recyclables in the Direct Cost (3), Expanded Blue Box (4) and 
Wet/Dry (5) systems. (Quinte Regional Recycling, 1993). These capture rates were used 
because the program is based in Ontario, it includes backyard composting and curbside leaf and 
yard waste collection (which are currently components of the GTA systems), a wide range of 
dry materials is collected, and capture rates are available for each material, which is a major 
benefit of this data, compared to information obtained from other expanded dry programs. The 
Edmonton program which collects an expanded list of dry materials had a higher total recovery 
rate per household than Quinte, but data were not available on a material-by-raaterial basis 
which was required for this analysis. The capture rates used are presented in Table 5.2. 

Capture Rates for Multi-Family Households 

For systems for which a separate calculation was required, it was assumed that the multi-family 
households divert dry materials at 50% of the single-family household rate. This assumption is 
based on an analysis of single-family and multi-family capture rate data from the Capital 
Region District (Victoria, BC), Ottawa. North York, Mississauga and Etobicoke. A more 
detailed discussion of multi-family diversion is presented in Schedule B of this Appendix. 

In the Wet/Dry System, diversion estimates assumed thai, over time, multi-family households 
could divert household food waste at 50% of the single-family rate. This estimate may be 
somewhat optimistic, but it assumes that opportunities to participate in three stream source 
separation will be provided to at least 50% of multi-family households in each Region, and that 
reasonable participation levels can be achieved through extensive promotion and edpcaiion 

Greater effort is required by multi-family residents to compost, and data collected to date 
suggest that participation in neighbourhood and community based composting programs by 
multi-family residents is lower than in single family households. An estimate of 54 kg/hh/yr 
for multi-family composting of food waste in central units has been assumed for this study. 
This is based on the results of a study conducted in Barrie, Ontario, where multi-family 
households participated in a pilot project to compost food waste (Collins, 1994). With a strong 
promotion/education campaign, a participation rate of up to 50% of multi-family units in GTA 
is assumed with a diversion rate of 54 kg/yr per participating household. 

A discussion of multi-family composting is provided in Schedule C of the Service Technical 
Appendix. 

Allocation of diversion of Non-Blue Box Materials in the Direct Cost (3), Expanded Blue Box 
(4) and Wet/Dry (5) Systems 

In each of Systems 3, 4, and 5, the existing diversion tonnages for non-Blue Box materials 
(wood, construction/demolition waste, textiles/leather/rubber, and other materials) were 
allocated based on the assumption that 90% of this type of material is diverted by single-family 
households, with the remaining 10% diverted by multi-family households. Diversion rates for 
these materials were assumed to stay at current levels (a conservatively low estimate). 

Other Policies 

The CIPSI (Canadian Industry Packaging Stewardship Initiative) is an effort by brand owners 
to move packaging stewardship plans forward across Canada. If implemented, the CEPSI plan 
could create incentives to increase residential waste diversion by municipalities and may resuh 

- - ^~^^^^ 
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Table 5.2 
Dry Material Capture Rates Used for Residential System Diversion Estimates 



Material 

Categorj- 


RecydaUe 
Fraction 


Quinte 

Capture 

Rates 

<recyclables) 


Capture 

Rates 
(OveraU) 

(%) 




Paper 

New.spaper 

0jmigatcd caxUboard (OCC) 

■ 

Telephone Directories 
' Mixed paper 


100.0 
100.0 
lOO.O 
36.8 


82.4 
63.4 
76.0 
37.5 


82.4 
63.4 
76.0 
13.8 




Glass 


94.4 


74.5 


70.3 




Metal 

Tmplaie Steel ifeuuus) 
AJxiininxnxUnon-ferrous) 
Mctai (commingled) 


82.7 
50.2 
78.5 


78.0 
81.7 
78.2 


64.5 
41.0 
61.4 




Plastic 

PHT 

HDPE 

OtherPIastic 


lOO.O 
100.0 
68.6 


83.4 
57.4 
22.0 


83.4 
57.4 
15.1 




lejtules . 


67.9 


10.9 


7.4 


» 


Source: Centre and South Hastings Waste Management Board, Quint 
Recvcline. Blue Box 2000: The First Year, April, 1993 


e Regional 






□n 
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in collection of an increased range of dry materials. The impacts of this potential development 
have not been included in the diversion estimates for any of the systems. 

Impacts of the National Packaging Protocol (NAPP) are addressed in source reduction 
estimates (discussed below). 

Composition of Residential Waste Generated, Diverted and Disposed 

The composition of residential waste generated was estimated using the method presented in 
Chapter 4. Diverted materials were subtracted from generated materials to estimate the 
composition of disposed waste for each system. 

5.3.2 Source Reduction of Residential Wqste 

Source reduction includes measures that reduce the materials that have potential to become solid 
waste before they ever enter the solid waste stream. The measures may include some or all of 
the following: 

• reduction in product volume and packaging; 

• increasing product life and durability; 

• promoting product redesign to encourage repair; 

• purchasing products selectively to reduce product/packaging consumption; 

• promoting reuse of products through refillable packages, reuse centres, garage and 
rummage sales; 

• alternative landscaping such as xeriscaping and grass mulching; 

• reducing die volume of junk mail; 

• promoting repair/tailoring of appliances, clothing, footwear; and 

• reduction of household hazardous wastes. 

A more detailed discussion of source reduction is presented in Schedule B of this Appendix. 
The Schedule explains the limitations of source reduction estimates based on reliable data 
available at this time. 

Source reduction of residential waste will occur as a result of at least two major factors: 

1 . changes in consumer behaviour; 

2. policies and technologies which will reduce residential waste generation. 

Because of the limitations in available data, and the uncertainty regarding future source 
reduction of residential waste, source reduction attributed to only two factors is included in 
residential waste diversion estimates. These are: 

• NAPP; and . ■ 

• increased education. 

The National Packaging Protocol (NAPP) has targeted a 50% overall reduction in the 
packaging waste stream by die year 2000, relative to a 1988 baseline. Source reduction is the 
preferred option among the 3Rs. It is an objective that fifty percent of waste diversion shall be 
achieved through new source reduction and new reuse initiatives with recycling making up the 
remainder (National Taskforce on Packaging, 1993). Assuming that packaging constitutes 
30% of the residential waste stream, this would lead to a 7.5% overall reduction by the year 
2000. For the purpose of this study, a conservative estimate of 7.5% waste diversion tiirough 
source reduction by the year 2015 has been adopted. A uniform source reduction rate of 
0.33% per year has been assumed to achieve this value. 
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A further reduction, attributable to increased public education about waste reduction and reuse, 
has been assumed for this study. It is assumed that by 2015, an additional 0.5% reduction 
would be gained by extending the life of durable goods, reusing and repairing items, buying 
food in smaller quantities, using leftovers, etc. A uniform rate of 0.02% per year has been 
assumed to achieve this value. 

Therefore, from a baseline year of 1992, to the year 2015 (23 years), source reduction is 
assumed to reduce the weight of residential waste disposed by a total of 8% achieved in the 
year 2015. An estimated 3% source reduction value is reached by the year 2000. 

Source reduction estimates are used in the cumulative diversion estimates for each Residential 
and IC&I System combination for each Region presented in Chapter 15 of diis Appendix. 

5.3.3 RackvSTd Co mposting 

Schedule C of the Service Technical Appendix discusses the results of several research studies 
on backyard composting. These studies were reviewed and were discussed with the 
authors/researchers to develop assumptions on which the diversion rate, through backyard 
composters, was estimated. The following assumptions used are as follows: 

• For the Existing and Existing/Committed systems, distribution of backyard 
composters would continue to provide "coverage" levels of single-family 
households in place in 1992 and 1993 respectively; 

• Backyard composters are assumed to be distributed to 80% of single-family 
households in all regions under the Direct Cost, Expanded Blue Box, Wet/Dry and 

Mixed Waste Processing Systems. 

• In the Direct Cost System an estimated 90% of households provided composters are 
assumed to use them effectively (i.e. 72% of single-family households calculated as 
90% of 80%). This system provides an incentive to utilize waste diversion options 
such as backyard composting which are provided at no direct charge to the 
householder. 

• In the Expanded Blue Box and Wet/Dry Systems an estimated 80% of single-family 
households provided with composters are assumed to use them effectively. This is 
based on results of the Mississauga pilot program and the Quinte program which 
indicate that 80% to 82% of residents in an Expanded Blue Box System would use 
the units effectively. It is assumed that this rate also would be maintained in a 
Wet/Dry System and would result in 64% of single family households effectively 
using backyard composters. 

• In the Mixed Waste Processing System, an estimated 70% of single-family 
households provided with composters are assumed to use them effectively. There 
is less incentive to source separate waste for diversion and to participate in options 
that require additional labour by residents in this system. This would therefore 
result in 56% of single family households effectively using backyard composters. 

• Composter utilization assumptions are based on results from the Mississauga pilot 
program where backyard composters were distributed to 100% of households in a 
pilot area, and 80% of households in the pilot area used the composters effectively 
(Proctor and Redfem, 1994, Stanford, 1994). In the Quinte program 65% to 70% 
of residents have accepted composters to date (Quinte Regional Recycling, 1993), 
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and 82% of these use their composters effectively. With a strong 
promotion/education campaign and door to door, free distribution of composters, 
Quinte program analysts contend that higher saturation rates of backyard 
composters can readily be achieved (Cenu-e and South Hastings Recycling Board, 
1994); 

• Waste diverted through backyard composters would consist of between 60% and 
75% food and between 25% and 40% yard waste (Proctor & Redfem, 1994, 
Compost Management Associates, 1990). A composition of 68% food and 32% 
yard waste has been used for this analysis; 

• Diversion was assumed at 169 kg/composter/yr from single family households 
participating in backyard composting. This is a finding of the Mississauga study 
which accounts for reduction in use during the winter months (Proctor and 
Redfem, 1994). These results are also within the range of 132 kg/composter/yr to 
215 kg/composter/yr, estimated in a survey in the Quinte YIMBY (Yes In My 
Backyard) program (Centre & South Hastings Waste Management Board, 1994). 
This rate of diversion would be achievable only with a significant program of 
promotion and education and only after a period of use of at least a year; 

• Residents with backyard composters will also participate in yard waste curbside 
collection programs, based on the Metro Toronto study showing that 70% of 
householders with backyard composters also separated yard waste for separate 
collection (Ferguson, 1993). 

• Up to 50% of multi-family households will participate in on-site composting and 
could divert up to 54 kg/yr per participating household. 

5.4 Diversion Estimates for Existing System 

Residential waste diversion data for 1992 and earlier years were requested from staff at each of 
the GTA Regions and lower tier municipalities. Data received included quantities of 
recyclables collected from the Blue Box program, leaf and yard waste pick-up, recyclables 
dropped off at igloos, depots, container stations or transfer stations, and other miscellaneous 
collections, including household hazardous waste, white goods, bulky items, etc. Where 
possible, the diversion totals were subdivided by material type (e.g. newspaper, glass, plastic, 
etc.). 

The number of backyard composters distributed in each Region by the end of 1992 were 
supplied to the Study Team by Regional and municipal staff. Diversion through backyard 
composting was estimated at 169 kg/composter/yr. 

5.5 Diversion Estimates for Existing/Committed System 

The Existing/Committed system includes; 

• all components of the Existing System; 

• any financial commitments made by the Regions in their most recent five-year 
capital budgets modified by information provided to the study team by Regional 
staff; 

• policy announcements made by Regional, Provincial and Federal governments by 
the end of 1992; 

• impacts of voluntary industry initiatives on municipal recycling systems. 
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In all cases, capital expenditure commitments were discussed with Regional staff to determine 
which items were expected to be constructed within an upcoming five year period, which, in 
most cases, extends from 1994 to 1998. Where available, projections sanctioned by Regional 
Councils were used. For Region of Peel, information was made available to identify 
commitments that would actually be put in place (Cave, 1994). Where possible, diversion 
estimates for these committed items were received from Regional staff. 

Policy announcements incorporated in the Existing/Committed System also include the 
provincial 3Rs Regulations under the Environmental Protection Act which include several 
provisions related to municipal recycling. 

GTA municipalities will be required to comply with the 3Rs Regulations by January 1, 1995 
(MOEE, 1994). All GTA municipalities have populations of 5,000 or more, and will be 
required to meet the municipal requirements of the 3Rs Regulations. Many GTA municipalities 
have populations over 50,000 and must also meet the leaf and yard waste collection 
requiremertts. 

Most GTA municipalities provide a basic level of Blue Box service to households who receive 
garbage collection. Some additional dry materials may be collected by municipalities who need 
to add dry materials to their programs to meet the requirements for collecting basic Blue Box 
materials plus two additional materials. Diversion through this additional requirement was 
expected to be minimal in GTA. 

While most GTA municipalities provide some level of separate leaf and yard waste collection at 
curbside, a few may have to provide additional service to meet the requirements of the 
regulations. Leaf and yard waste collection service was assumed to increase in all regions to 
divert 60% of leaf and yard waste, or to maintain the existing rate, if greater than 60%. 

Diversion through backyard composting was estimated using the number of backyard 
composters distributed in each Region at the end of 1992, and any additional backyard 
composters committed for distribution in the 1993 capital and operating budgets. 

Recycling opportunities are provided to multi-family units at levels which vary throughout 
GTA municipalities. It was assumed that recycling collection service would increase to 100% 
of all multi-family households as a result of the 3Rs Regulations. It is assumed that all multi- 
family units recycled at 50% of the single family rate. 

5.6 Diversion Estimates for Direct Cost System 

The Direct Cost System evaluated for the GTA 3Rs Analysis would involve Blue Box and leaf 
and yard waste collection at no direct charge to the householder, with a charge of $1 per bag or 
tag for garbage disposal. This approach provides an economic incentive to increase waste 
diversion and source separation on a voluntary basis, without any change to the existing level 
of waste management services. Analysis of this system enables evaluation of the impacts of 
imposing an economic incentive to increase waste diversion without investing in additional 
recycling infrastructure. There is no consideration given by the service discipline to the 
potential of the Direct Cost System to generate revenues to finance any other municipal 
programs. 

Schedule D of this Appendix presents data and case studies on existing Direct Cost systems. 
In general, the data from these programs show a significant decrease in waste disposal in 
communities after a Direct Cost system has been implemented. Reductions of 25% to 45% in 
disposed waste quantities have been reported (Skumatz, 1993). The impacts of additional 
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source reduction. resulting from a Direct Cost System were not taken into consideration in 
developing diversion estimates. 

The Direct Cost diversion estimates carried out for the GTA 3Rs analysis consider increased 
diversion through Blue Box, leaf and yard waste collection and backyard composting, but do 
not take additional reductions in disposed garbage (beyond those that can be explained by 
increased diversion activities) into consideration. This approach may somewhat underestimate 
diversion by the Direct Cost System and is considered conservative. 

The following assumptions were used to estimate diversion resulting from implementation of a 
Direct Cost system in GTA Regions: 

• Direct Cost would be imposed on the Existing/Committed waste management 
system, without any changes to the waste diversion system; 

• Capture rates for the materials collected by the existing Blue Box system in each 
Region would increase to at least the levels measured in the Quinte Blue Box 2000 
project, on a material by material basis (Quinte Regional Recycling, 1993). The 
capture rates used are presented in Table 5.2. The Quinte capture rates are 
considered a reasonable (possibly conservative) basis from which to estimate the 
potential impacts of a Direct Cost system on improved recovery of dry recyclables, 
as these recovery rates were achieved in an Ontario community without a Direct 
Cost System to provide an additional incentive to participate in recycling. A Direct 
Cost System has recently been imposed in Sydney Township, which is in Centre 
and South Hastings. Recovery data will be available at the end of 1994 at a very 
detailed material recovery level, and can be used to estimate the recovery of 

■ recyclables both before and after implementation of the Direct Cost System; 

• Multi-family units would divert dry recyclables at the same rate as in the 
Existing/Committed System; 

• Backyard composters would be used effectively by 72% of all single-family 
households (90% of the 80% of single-family households that accept units), with 
diversion at 169 kg/composter/yr; 

• 50% of multi-family households would participate in on-site composting at a rate of 
54 icg/yr per participating household; 

• 90% of all leaf and yard waste (or the existing rate, if greater) would be diverted by 
single-family residents through backyard composting or source separation for 
curbside collection at no direct charge to the householder, based on studies in 
Seatde, Washington and other communities. 

5.7 Diversion Estimates for Expanded Blue Box System 

The Expanded Blue Box system incorporates three main features: 

• a system that collects an expanded range of dry materials for recycling; 

• aggressive promotion of backyard composting for management of wet wastes; 

• a strong, community based promotion and education program. 

Several studies were reviewed in developing assumptions related to the Expanded Blue Box 
system. These are described in Schedule E of this Appendix. Data from both Mississauga and 
Quinte were reviewed in detail, to identify capture rates which could be applied to GTA. The 

May 1994 f^^g^ ^'^^ 



Ministry of Environment and Energy 
GTA 3Rs Analysis - Service Technical Appendix 



Edmonton program achieved a higher total recovery per household than Quinte, but data were 
not available on a material-by-material basis required for this analysis. Quinte data were used 
in most cases, as these were available at a more detailed material by material level. 

Diversion by the Expanded Blue Box System was estimated as follows: 

• Dry materials collected include those collected in the Quinte Blue Box 2000 
program, because markets are available for these materials at this time. The list can 

, be expanded in the future as markets develop for other dry materials. The capture 
rates used to estimate recovery from single-family households for Expanded Blue 
,. Box materials are presented in Table 5.2; 

• Multi-family units would divert dry recyclables at 50% of the single family capture 
rate; ' . 

• Backyard composters would be used effectively by 64% of all single-family 
households (80%) of the 80% of single-family households that accept units), with 
diversion at 169 kg/composter/yr; 

• Diversion of leaf and yard waste is based on the Existing/Committed System plus 
diversion through additional distributed backyard composters. A maximum 
diversion of 80% of leaf and yard waste through a combination of curbside 
collection and home composting is assumed. Where the existing rate of leaf and 
yard waste diversion is higher than 80%, die higher value has been used; 

• 50% of multi-family households will participate in on-site composting at a rate of 
54 kg/yr per participating household. 

5.8 Diversion Estimates for Wet/Dry (Three-Stream) System 

Several Ontario and Canadian municipalities have piloted two and three stream wet/dry 
collection systems. Schedule F of this Appendix summarizes available data on wet/dry 
programs. 

In Ontario, the following municipalities have studied Wet/Dry collection: 

the City of Guelph; ■ 

the City of Mississauga; 

the Region of Halton (Joshua Creek); 

Metro Toronto; and 

the City of St. Thomas. 

On May 1, 1994, a pilot wet/dry program began in Markham, in the Region of York, 

Three-stream wet/dry diversion rates assumed for GTA Regions were based on analysis of the 
latest information detailed in studies of the above programs, as well as the Lunenberg, Nova 
Scotia. The various studies show a range of achievable diversion rates from an average of 
53% of yard waste and 37% of food waste (Mississauga) to 80% of food waste and more than 
90% of yard waste (Guelph). Halton organics diversion of between 67% and 72% (depending 
on the backyard composter diversion rate assumed) resulted from a combination of backyard 
composting and other organic waste collection programs. Mississauga's low recovery rates 
resulted from low initial participation, although participation did increase in some pilot areas 
over the course of the study and it is believed that they might increase further over time. 
Wet/Dry projects are discussed in more detail in Schedule F of this Appendix. 
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Based on an analysis of the available data, the following assumptions were used to estimate 
divereion by the Wet/Dry System; - • 

• diversion rates are assumed to be 80% for food waste and 90% for yard waste 
(achievable over time) through a combination of curbside collection and backyard 
composting. This is based on results from a three-stream cart-based pilot project in 
Guelph, Ontario; 

• dry materials captured would include those collected in the Quinte Blue Box 2000 
program. (The Guelph program collected the same dry materials that are collected 
in Quinte, plus wood and metals); 

• capture rates for dry recyclables would increase to the levels measured (material by 
material) in Quinte. The rates fall within the range of recovery rates achieved in 
Halton and Guelph and have been sustained over time in Quinte. They are therefore 
considered applicable to a Wet/Dry system and potentially achievable combined 
with an aggressive promotion and education program; 

• multi-family units would divert dry recyclables at 50% of the single family capture 
rate; . ■ . 

• backyard composters would be used effectively by 64% of all single-family 
households (80% of the 80% of single-family households that accept units), with 
diversion at 169 kg/composter/yr.; 

• 50% of multi-family households would participate in on-site composting at a rate of 
54 kg/yr per participating household. 

5.9 Diversion Estimates for Mixed Waste Processing Systems 

A number of mixed waste processing and composting operations are described in Schedule G 
of this Appendix. The Mixed Waste Processing System would maintain all source separation 
and waste diversion activities in the Existing/Committed System, with the addition of a mixed 
waste processing and composting facility. This facility would process the "third bag" of 
residential mixed waste that reinains after recycling of dry materials (in the "first bag") and 
composting of leaf and yard wastes (in the "second bag"). This "third bag" is the one which is 
currently disposed as garbage. This System would also include the following elements: 

• Backyard composters used effectively by 56% (70% of the 80% who would be 
provided composters ) of all single-family households, with diversion at 169 
kg/composter/yr. . , . 

. • A Diversion rate of 80% (or the existing rate, if greater) was assumed for leaf and 
yard waste, through a combination of curbside collection of source separated 
material and backyard composting. 

• 50% of multi-family households would participate in on-site composting at a rate of 
54 kg/yr per participating household. 

The estimated composition of "third bag" waste, which would enter the mixed waste 
processing and composting plant varies from region to region, has the following ranges: 
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Newspaper 12-16% 

OCC 2 - 3% 

Mixed Paper 21-24% 

Glass - . 2-3% 

Steel .3-4% 

Aluminum 1 % 

Mixed plastic 8-9% 

Qrganics 28-32% 

Other materials 14-17% 

The following assumpuons were used to estimate waste diversion through a mixed waste 
processing and composting facility added to process garbage from the Existing/Committed 
system in each Region: 

• separation for refuse- derived fuel (RDF) for incineration was not considered; 

• 30% of ONP and 10% of mixed paper going to the mixed waste plant are recovered 
for recycling. 85% of the remaining ONP and mixed paper is composted while 
15% of the remainder of these materials ends up in the residue; 

• 50% of OCC entering the mixed waste plant is recovered for recycling. 85% of the 
remaining OCC (42.5%) is composted while of the 15% of the remaining OCC 
(7.5%) ends up as residue. Telephone directories are assumed to have a similar 
recovery rate; 

• 20% of glass entering the mixed waste plant is recovered for recycling. The 
remaining 80% of glass is landfilled; 

• 70% of ferrous metal is recovered for recycling while the remaining 30% would be 
included in the residue stream. Some of the recovered ferrous metal would be 
extracted in the front end and the remainder would be recovered at other stages 
(through an electromagnet and hand sort); 

• 50% of the non-ferrous metal is recovered for recycling (hand sort) while the 
remainder is landfilled; 

• all PET entering the mixed waste plant is recovered for recycling; 

• 25% of HOPE is recovered for recycling and the remainder becomes residue; 

• all other plastics are disposed as residue. Some plastics are likely to be rmoved 
from the mixed waste processing su-eam at the front end of the process to minimize 
operational problems, but would be disposed with residue; 

• all food and yard wastes that are not diverted by backyard com posters or through 
the leaf and yard waste collection program would be sent for mixed waste 
composting. 90% of yard waste and 85% of the food waste entering the facility (in 
the "third bag") would be composted. The remainder would be disposed as 
residue; 

• 50% of multi-family households would participate in backyard composting at a rate 
of 54 kg/hh/yr. with a total potential diversion of 10% of multi-family food waste; 
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• all wood arriving at the mixed waste processing and composting facility would be 
contaminated and non-recyclable. Larger items likely would be extracted with 10% 
of the remaining wood waste composted. The remainder would be landfilled; 

• most C&D waste in this stream would likely be landfilled due to contamination and 
since it is not readily recoverable. 10% {mostly wood) is assumed to be 
composted and the remainder is assumed to be disposed as residue; 

• 10% of textiles are recovered for recycling; 

• all 'other' waste is sent to disposal; 

• mass reduction of 50% results from the composting process (K. Thompson, 1993) 

• , if compost quality does not meet MOEE guidelines, it will be disposed. If compost 

quality meets MOEE guidelines, it will be marketed. 
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6.0 REGION OF DURHAM RESIDENTIAL SYSTEM WASTE DIVERSION 
ESTIMATES 

This chapter describes the six residential waste diversion systems and estimates of the 
diversion achievable by these systems as applied to the Region of Durham. 

Table 6.1 presents the components of the six systems. Components italicized in the Existing 
and Existing/Committed Systems are those components which must be added to provide the 
same level of 3Rs service throughout the estudy period (to accomodate projected population 
increases). Components italicized in Systems 3 to 6 are the components which have been 
added to the Existing/Committed System which is the base for systems development. 

The diversion achieved by each system is summarized in Table 6.2. 

Table 6.2 
Estimated Residential Waste Diversion in Region of Durham in Year 2000 



System 


Estimated Diversion by Year 2000 | 




No Source Reduction 


Source Reduction 


1 -Existing 


26% 


29% 

i 


2-Existing/Commiited 


30% 


33% 


3-Direct Cost 


43% 


46% 


4— Expanded Blue Box 


44% 


47% 


5-Wet/Dry 


56% 


59% 


6A - Mixed Waste 
Processing (Low Quality 
Compost) 


60% 


63% 


6B - Mbted Waste 
Processing (High Quality 
Compost) 


77% 


80% 



Two diversion values are presented for each system. The lower value is achievable by the year 
2000 if no source reduction occurs. The higher value is achievable by the year 2000 if a 3 % 
level of source reduction is achieved. In all cases it is assumed that the system is fully 
operational and mature by the year 2(XX). 

Table 6.3 presents the estimated tonnages of material diverted by each system (using 1992 
data). 

The housing mix impacts on the extent to which different diversion components are effective, 
as described in Chapter 5.0. The Region is expected to have predominantly single-family 
housing in the future. By the year 2000, housing in the Region is expected to consist of the 
following housing mix (HSA, 1994): 



single-family detached households 
semi & low rise households 
high rise households 

Total Households (year 2000): 



126,086 (69% of total); 

39,967 (22% of total); 

16,284 (9% of total); 

182,237. 
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conifictm tomuolc^llilct 
Unci (Oil $yiumftr fatbagt 
coUtiHtm 

Colltclltn <A ntldcllUI |iirt»ti 
Iron isum-IUBUy usiu by 
municipal lomi or privMt 
conincior*. 

Self mul of wuit la ludruii av) 
Iniiiftr lUiiciH by nf idtnU 
LjrAful M0> on vxmt licaii (t ( 
iKycUblt mturulr. tlrn. wDlit 
gDodr, cic.) Willi HkpcuaJ 
rurcliir|t( wd rtjeclion of lomt 
lOidl 



Sni 



tt/Dry 



Sytlcm i: 
Miitd Wailc Proccsdni 



Gh1m|c Colkdln ud CHifoiil 

Cuibddc coUectloa of rcildtntUI 
labtplnmilnik fully 
IwtUtip by miuklpd (orcn or 
cootntcion lomunklpallilci 
Coiltctioa of Kf Uenilil |ubtgc 
fioa DultMuaily unlii by 
nuDklial lorca 0( |ilvti( 
coDbKim. 

Stlf biul of wuie lo ludlllk uvd 
[fUiftt ■talloat by rtildtou 
UndlUI bui <a •om* litint («.| 
recycMIt niurlili. lirtt, wblit 
loodj, Mc ) wMi dlipaul 
•ufcbHin ud t()tc«i<n of tonu 
loidf 



Rcddf alM R«ycll>| m* CoUccliai 

• EipuilonofciirbtliKcollicilonol 
BMe But nmtrif I* (nxn (ingtt 
ruDlly dmllliip la wnw 
DuolclptUtfa 10 bKliidt 111 
mntfliii dnlptw) bulc Blut Boi 
wuit ud u (eui mo lAURltli 
dttlpiitnl*! nifiiilniiniiuy Blut 
Bn wHIt Is nw )Rl Rtt»i*ltai* 
Cmb»i< cuVhiIim eflxnaiii 
ifiamlitii oiity iHtrtali feltiMint 
implimtivmlan o/fMMfi Coa 
fytttHiforgarbagt iotttction 
RtcycllniiHvlut •■ ill mul'l- 
fiinily biilldbi|i wiUi 6 or mort 
iinlii. 

CdlKiion of binf of ttcycUbki 
Irom ipulii-fiBilly uolu 



RtiMciUil Rttyclkii mU C*Ik(I« 

Cvrbil4t CBHtellon iifEiftuiJtd 
Btut B^ maltriait Intluititg 
floMlUt. ifET. rigtiflQIlic. botllfi 
t hStM .Jilim flain'f . /«m* pLuHt 
antf rtil4 inwtt J; fl^trfibn (ONf. 
OCC. btalmiri palfCOQI. pliant 
Imotl, matmlntl okJ cMufiifwrj 
OHi mkft haiuhtUp^trt; nn'af 
flltWsrif ohMfwai cow. alumliiwm 
irayl aiU/Mi cltar mi cclourid 
flail mi umlii 

Ktcycllni itnlctt {orJM roHgr aj 
ExpoHdii Blut fox iMterfolf HI dM 
mMfaiufy tuHSiitt wUhtar 
Mtniuilii 

CtlltclUM o/Wiu cfrteyclabUl 
ttoUttHnt oil bpmii4 BIm Bom 
mii»riafl)Awn midli/cmily uhUm 
CaltfClloK tfUmi tfrtcytlabltl 
IcalUctint all Exfmiii Blut Boi 
mauilalUfnm muM-/amlly unlH 



Gubqt CsltlilHi 

Ctitbriit calttcaoH cf rtllitmial 
wasH/nm ilngUfaiiillf *MBi»ii 
In Outi ilrtoKU b) tftciaOf 
itttgnti inula *y mmklpalfmii 
or cOKlracwn lo iniuilclpalliiii 
CoMniiiM tf rtiHtad^ tarbmtt 
from mula family unfu la )V» 
nnoau *y miulklfsi fontl or 
privet cfnlraclorl trhtrt frmltlt 
Landfill bull on toni* lienM (c f. 
itcyclibk DticTlali. lift*, wblit 
|o«li. tic.) wttb dlipouil 
uKbuitt ud rtjedloa of iook 
loadl 

Self haul of vult lo ItndriUl and 
Iraniftr iialioni by mldtnlt 



Gwbail Colktlkia ud Diipoal 

CUiblldc coiltcildi of rHldtniUI 
pipft Iran ibili fully 
«ii'«Uk|* by BMiclfiLl forctt or 
contnctin ioiBunlcl)i*llllti 
Coltectloli of rtalikail*! |«bi|f 
Uaa ouUi-funlly iwlu by 
niuiclpil lorct« a pivut 
coDlractcn 

Stlf haul ol *itit lo laadlllli tad 
tnuufer iMIoni by r«U<Dit 
UndflU but SB tooa ktiu (t.|. 
ricycltbit maitriaU. iin«, aibUt 
foodi. tie.) adib dltpoBl 
lurebirfn and rejtcil<n of tomt 



Riildcalltl RtcycKai aa4 CtlMllH 

• PrviUt earit lo off llnglt fixity 
hfiuitholdM 
Stpartntm ef waiit into iSm 

llrtonu Iwtl, dry. and fnrboft) ^ 
|A( ImotMdtr 

Erpandtd itia/dry maltriait ttt bt 
eallicitd. iKcltuHtitplaiilci. If^- 
rigid plallle. bonfci i di^tl , fllim 
plailit. team plaiHc amd rigid 
nayllpaptrfihrtfOHrOCC. 
boitoatd. palycoal. fhoiu htetl. 
matatlnti and calalogmi and 
mittd heuHluld poftr): mtlal 
(iitti and dmmliuim cani. abimiimm 
irayt aidfaili eltar aad cclimirtd 
glait and Hullo 
RtcycHD( Hflcer ii ill ntilil. 
family bulldlnii wiih 6 or mat 

unlit 

Largt Wax praudtd in l*» girbagt 
maaagtiatal arta of malU- foully 
bulldliigi Ktildtiiu uiill In 
tactmragtd *> iiparmt iluir watit 
Inlo Ihrtt ttparolt tag' 



RttMialM RtcytllBi tad CatltcUa 

Eiputloi of curbildt collicilaa of 

Blui Boi mutrtili (rom Until 

family dwtlUaii in na» 

Duniclpailikt » kckidt all 

naUTlth dtflpaitd btilc Bbit B<a 

witit and ti lt*M iwo mucrltli 

dMl|Uitd ta auppleiiitntaiy Bht 

Boi wmic In Hi* IRl Rtfulilkai 

CufbiJdt coUKilia of addJUau) 

dry mtitflalB 

Rtcyclkii ttrvlcti ti all nuMI- 

famlly buHdtnft *l«i & a laott 

uniti 

Collccllon or bini of lecycUblti 

fromaulll-fanllyunlli 



^ 
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Tablt6.l 

Rtglon cf Durhun 

RnldcDIlal Syilcm Cooipontnti 



Sjfilon I: 
Edtdnt 



Syitcra 2: 
EdiUng/Ctnunlllcd 



RtlMniM llic)i<U>| DifMi H^ 
Tnathr Statltll 

• Dtop-orr dtpou (« inulU-rimlljr 

■ Hltfflltt DOI IRvlCtd b]p i*C)tJki| 
■ Dnp-orrdtiMiriirnnlbaiuhtMi. 

• Dra(MirrdepDI(r«IK]pcl*MM 
(icnp mcut. birttrtii. bnut, 
dryMll. HHW, tkn. OCC ud 
imiUh) 

Dtfuu laulcd •! Iraiufa nuloal lo 
provldi ftcycUni (]|i|ntuillll« lo 
kK-IwuI |«xralol 



CrtHtlM 

■ Siuooil cviftulito coUicilia of iHf 

ud yifd wtMt. 
• Drep-otl dep«i for ltd ud yinl 



RnUulU BHMtktU 

BKkyvd coupofltf <lli</l>uikia 
profut (ll^IO caapoacn by 

Llinliid coonuBhy conpoMlni 
• LUnlltd vcmlcoapaiiliii 
d.OOO plMUWd t«p budfti) 



RnUialIri RnycHni DipaU Md 



Dni|M>ndcpoi( (or muHiliinUy 
ntldtBti Bci MTitud by rKycrbi 
Drcp^rrdiinc (or nnl bouMbotd* 
Dra^ir diinti for rKycUbkt 
(•cnp ncMJ. butiilM, bnab. 
diywill, HttW, Urn. OCC ud 
ItllllM) 

DtpDC* bcaMd u iraHln itiiiou lo 
fforUm rtcycHiif onunuiiKlta lo 
Mif bwl itBcnlcn. 



Syittm 3: 
Direct Cml 



R>4dcB(UI RtcycUal OtfU "d 
Tnuftr SUUhi 

• Dcop-off dcpoti lor iDulii-liirily 
ntidtnti got itiviud by rKycUsi 
Onf-cH dtpoi rot rvnl bouKbohU 

• DrofMifl dtpoU lof fMyclibltt 
(ntip Ditur, buicrici, bnih, 
drywill, HHW. iliti. OCC ud 
Hill It)) 

• Dtpou loctltd ii innilei luitoni lo 
provtdc itcycllDi o|>|miuitiln lo 
■tlf-ltwl iciuruon. 



RnMtatW Vnl mm* V*rd Wale 
CcIhUh 

■ ScHoul oirbilde colltcilcB o( Icnf 
ud yvd WHi* 
Drop^n dcfiou he ItiJ ud yard 



RsUtaltal BHHhaU CanpBil*! 

BKlyud uaponcr ddtribuikMi 
potnod (]M» coopaim by 
tadof l»n) 

UiBlitd caamimlly cofTponlni 
• LbDlitd vmnlcanipoilkii 



RMtdtalU UsfiBd Yard Wlrif 
CtlbiilM 

• Scuonll cuibiide colkclJon or lti( 

ud yud wuic. 
■ Crop-otl dtpou lor Ittr ud yud 



Syitcm 4: 
Eipanikd Blue Box 



K«ynllal Rfcycltoi Of palt u4 
Tnaifir SMIiw 

Drop-off dtpols/or miitn-fiiintly 
riiHimi mm urActi *> ncycUng 
(tolltctimt all Etfaiti't "■" tot 
matiriah] 

* Orop-t^ dtpol for rural houiehotdt 
tcoHrclOit all Etpaiulld But Boi 
maurlatlt 

• D(D|yoff dtpoii In rtcycliblti 
(icnp BitMl, bMtf »i. bnuh, 
diywill, )<HW, ilitt. OCC ud 
itiilitt) 

« Dtpolt lociicd ai iiaiuler itiilunt lo 
profldt myclioi oppuduiiliitt id 
•tirbwil pDtntcn. 



Rllldnilal Haaiikald CanVOtU*! 

Door to door Attrtbunoti of 
bact^ari rompoiun to dO% of 
ttmthfamtf lioaiilioldi 
iMrttitilKttmpoiliiitwliii 
diitribuiti TO i^arltnint and eo- 
eptraivt houiing (ompttxtM 

• fromoDeii of ftrnacomfotltxt to 
mJrl /ludljF UKIII 

• Prononom of com^iunirf 
coimpoihHg 



RKW»tlalU>r*ad Vird WaiK 
CaRttUta 

• Stttoul curbiidt calltciicn ot Ittr 
ud yard vaiii 
Diop-oll dtpmi lor liar and yard 



RtiUtailal BMtMhaW Campaallai 

* Ooof to floor ihtnbuiion of 
battyvi comffO*ttrt to ft)% of 
tliifU /oniily htuiilieHi. 
Larft J-bin compo$tifit until 
dttlribulld 10 aparmtml mil cti- 
optraavt hottllng compitut 

• rmmollom of ttrmlcompoitlrf lo 
rmuMfamllf inu'i 
Prcmolion oftotmmufiily 
cotmpotttng 



Systtm 5: 
Wel/Dry 



Rnldcallal Rtcyibaf l>(p<iU tad 
Traaafir Slallaai 

• Drop off dcpou foi mull! Iimily 
itildtnii not ttrvlud by itcyclni 

• Drop-oil dipoi for luril bwKholdi 
Drop-oil dipod (o< itcyclabitt 
(impintitL bailtriti. bnitli, 
drywtll, lOIW. itRi, OCC and 
itiilKt) 

• Dtpou lociitd It builtr iiaikiu lo 
pioildc {f cyclist oppaMlila n 
itll-liiul lentrMon 



RflMiallal Ltar aad Yard Want 
CallicUaa 

CoHtrnon qf/nif Mi/yorrf "■oilf 41 
pan c/lhrtt lirton f ictlf 
Stparal* brvtk tailtalom 
• Drop-ori dipott lor liil ud yard 

WBStt 



RiildtDllal HMHhald ConraMlaf 

Ooor to Joor diitfibunon of 
bactyarj compoMltrs lo tO% of 
tififlt fanahf tauuhalil. 
• Larf ibim coirfoitlnt uniti 
diltribund to ^orfnvftf ani ca- 
of>traiivt houilmi iompttxn 
PromonomllfytniiUempoiBrttla 
muld'/mnJIy mull' 
Pmmoiiom cf coHummliy 
eompoilimg 



Sydcm i: 
MUtd Waste Procaslnc 



Rnldiallal Rtcycllni Ikpata tad 
Tnutir SUUaM 

DvDp-oll dcpoii lor muUI-lwiilly 
itiidcntt ml wTictd by rtcycltoi 
Dropoll dtpot for nnl Inuitbolili 
Dropoll dtpoli for rtcyclablH 
(Kiap mtul, btntrita, bnub, 
(kynlL HHW, lirti. OCC ud 
tttilkt) 
■ Dtpoll loctltd al Iranlltf tlllloo) lo 
provldt itcycUiif <i|ipDaluiilllH lo 
itll-luul itntraion. 



RtlWiallal Liaf »4 Yard Waatl 
Ca«icll«* 

Statoiul civbildt coUtflhn o< Itaf 

ud yinl waalt 

Drop4fl dtpai lor IttI and yard 

wailt 



RnMiallal HoattbM Catnr~l>*l 

• DoorloJaordUlribtillonof 
bacbyati cotifosuit to tO% of 
ilfl|(f /dmify AouihiUi. 

■ Largi i'Mn eompaagrtg imlti 
dlllrlbultd Id ^vfmtal aid CO- 
optralivr homing compltxtt 

• premollomofrirmlcompoillilglo 
muiUlfamllf unlll 

• PromottOK o/commutilt)/ 
compOHlmg 
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Tabic «.l 

RttlonoTDurhun 

Rnldcnllal Sjnttm CompoiHiiU 



Syiton U 
Edidni 



Syatftn 1: 
ExliUng/CdminlUtd 



Syxletn i: 
Dlr«clCwl 



Olhtr RtiUtiUal Wult DtMnloa 
(Hil W. Tok Tul, WkU« Cm* 

clc). 

Sptclil curtKidt colkciloiu d 
Cbcltasu inn 

• PtnoiMBl dnfMill dtpou la 
tiouitboU hUJiilail wulc (HMW) 
■I Stock Weti Ludtlll, und Sni|p| 
•nd Ottiiwi tnafffr MMloof 

■ TotlcTuI Hfvlcl (dkcoalUiiitd IB 



CtninUud window compoMiDf or 
IhI mi yad «ut(. 



KiMt C«tn> imi AtltrUH 

• GocdwIU nlkn ibrai|riaui ri|k>a 

• ADMidid duiku UDirt •! Uiloo 
innifn tmlao 



Ont proctnuf Hun (MRF) for 
irf rKfcbUM »I1hm4 h™ ihc 
rtddntti] (ad bIm ukmbii 
(ran tit cemoKirkt/ lanliuiUnil) 
■Kior. OwBtd by ilK iiiuiilclialliy 
•m opnutd Dy muaJclpal tuff. 
CaMlutl ntwHKFu >mJit 20 
yf or rr^iiJKnifnff 
Chtt tjdttittf UKf yfhtK ntw MRF 
tontintcitd 



Olkir R(tM»Uil WMit DtTtnkn 
(HBW, T«k Tul, WklK QtUt 
OIkUob, WkHc GmJi DnpOrr 
.Ic). 

Spcclll cnibilde colltilioni o( 
Chrkunu kHi 
PemNKDi drop-ofl dcpou f« 
houHboM huudwi mult (HIIW| 
u itoA Wnl Ludnil. nd S«|Ot 
•nd Oihim iraisfcr mUoii 



Cainr«ll>l raillllhi 

Ciimillud viodrow conponiaf »l 
Icifuid yird Willi 



RfiH C(Plr« wd AitKWn 

• GoodwtU inlkfi ilir«i(h(»i rtikn 

• Aflnded dauloD «niK K Umii 
(nuur« flmloa 



MRFi 

• Oik piuuuUii ctniri IMRF) fa 
in rKyckbki colkcMd froiB du 
niUnilil (tad gmm inioiBii rrcm 
ilH comnncliV Uailniikml) ttatx 
Owned h]r Ibt nuBlclpaOty nid 
optraitd by munlclp*) lUtl 
Improvciatoit/eipNHlm to ibt 
Mkilni n(i«ui MRF 
CoialruCI IB" URF H> *mJ(i JO- 
year rffifinmfnfi 



System 4: 
Eipandtd Blue Bo* 



OIkir RtlldcnlUI W»lt PKtnln 
(iJKW, Todc ThI, WkHi CnUt 
CoHttlliai, Wklli Caii^i DrD|KOrT 
tit.). 

Speciil curbiidt calkciioni of 
Quliomts irc« 
PmnHienl diop-oH dipdi [oi 
houithold liMMdout wute (HIIW) 
■t Brock Wtti Lmiillill. uid Scufoi 
uid OilKwi uanifrr lUtloiu 



Compoatlni Facllllkf 

CcntrilHril windrow eoiiip«iiii( al 
k>( uid yaid wisit 



Rtiut Colrti and Aillvilka 

• Goodwill uailrn diioujhoul ccflon 

• Aiiendcit donailoi ctmre *l Risioa 
tnuulrriiaifon 



Out |<iictuin( Mntte (MRF) (or 
dry rccyclablea coUccicd rrcm ibc 
reildtnilal (and mlDor amoumt fioni 
mc ccniiiKrclil/ Iniiiniilonal) itcror. 
Owned by the munlcipaliiy uid 
OfttfVtd by munklpal fiafr 
Caiilrwl itw MRF. toprtKttt 
larger irreoM nf dry rrcytlablel 
Clou tniUng URF ttm •im URF 
conllnalti 



Ot^a RHtdtBlU! WaiK Wvinlop 
(BB W, Toik Tail, Wkllt Gaedi 
rslcciiaa, Wkllc Gsoda Dri>p-Orr 
He.l. 

• Special mrbtidecollecM<ms ur 
awHtmu iicH 
Pcrmantiii drcp-orf depou Icr 
houKliold hauidoui waiit ()IHW) 
tl Brcck Wttt Undlill and Scufug 
ud Olhiwa Iraniftr riaMair 



C«nf«ill>| FBcllUki 

Ccnlratlz«d windrow compost ing o( 
leai and yaid wailc 



Rem Ccalna and ActtvUki 

Goodwill nllert mrou^out rttion 
• Altended doution ctnot tl Riflon 
iiwtrcf nttlon 



One ptoceiilnKceniie (MRKj r<* 
dry recyclable* collccied Ifoni die 
retldtultl (and Dlnof tDioiinic rroni 
ihe comneiclaV InitlniilDnaO lecior 
Owned by Ihe inunlclpilliy afid 
operated by municipal ilalf 
Cviu'rucl new URF. io procit i 
targtr ilrearn of dry rtcycltMrt 
Cloit fiiillnj URFyrlltn Bew MRF 
tofillmclfd 



Wet/Dry 



OIker ReildtBllal Wule Dtvtnhin 
dill W, Tailc Tail, WkHe Gandt , 

Ht.) 

Special culbiide callrclltnK o( 
Chlillniai tree! 
Pennaoeni drop-oll dcpdi for 
houKtlold hauidout walle (HilW) 
al Brock Weft Landfill, and Scu(o| 
■nd Oaluwa trancfer siatlont 



L'ompHllnl FaelUlka 

• EllHlnicenlrallieil windrow leaf 
and yktd waite compofllni faclUiiet 
nuy t>c cloaed 

CMiral compoiiinffxiliry (In 
vtiitt) for composting oftourtt 
Mforaud haimhold orianici (vtl 
tlrearm) and Uafand yard waiu 



ReuM Cinlrtiind Acllvllka 

Goodwill irailen ilirou|)ioui itgicn 
Attended d<in«lca cenite al Rtoton 
traiurer nation 



PruceBlni centre (MRFl (or dry 
recycUbki collected (roni Uie 
reildcnllal (tod minor amovnu from 
the ccamtrclilAiUtlniiloiul) lecici. 
Owned by Ike miuitelptllly and 
cptitied by mnaicipil ce 
coiurticlon' •tiff. ' 
Cwumict new MRF. loproctil 
larftT dry lUiati i>( recyclnWei 
Cfoie elilllii$ MRF flrni new MRF 
corvlnicitd 



Syilcm i: 
Ml»d W«rt* ProcfSilne 



Olhir ReildtnlUI Waile DtvtniiM 
(HH W, T<nk Tnl, Wklli Gatdi 
CalecUan, Wktle Condt Drop-OIT 

tie.). 

Special curbiide collect ioti of 
OirlfDnw ircei 
Peimaneai drop-ofl depou for 
houHhoW haiardout wute (MIIW| 
at Brock Wen Lnddll. and Scu|o| 
and Oahawa tranifer iiatlonf 



CniiTOel^l FacUIIIci 

Centnilud windrow corapoilinf ol 
lear and yud wiltt 
■ -Mew«i(»iwiurtJ>n>c<Jlin(iUitf 
compoitlnffaciUly 



Rtvae Cenim and AclKHIte 

■ Goodwlil Dtlkn itiroutboui ie|ioo 
Aitended donaiiod centre al Rlncn 
tnoifer lutloo 



One'pioctiiing cenite (MRF=) for 
di7 rtcycltblei coUttltd (rem die 
reaidcnlM (and mlBoc iinowim 
front dw cnnnitrclil/ dininiiional) 
tedor. OwntdbyllwiDiinlclpaliiy 
and opffaitd by municipal itaff 
Coiitnicl new MRF In proem 
tarftrttrtm* of dry rtcytlatlti 
aou titultlt MRF wtuK ntw MRF 
Cdnlfrvcle4 j 
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Tabk «.l 

Rrglon of Owhun 

RHldtntlal Syjimi CompontnU 



Syi1«m 1; 
Edstlnt 


Sysitm 2: 


System 3: 


Syjlcm4: 


System 5: 


SystcfTi «: 


Edstlng/Commttled 


Direct C«l 


Expanded Blue Box 


Wcl/Dry 


Mixed Waste Processing 






RciidtMl^J PtomalUiM *«J E^ritMiQ* 


Rt*U4aliil Pramatl<M vad E4uciMio* 


H<»ld>BH>| ProfiHilhiB lAd tdHoltoft 


R*tUI«n4ial PmnKrflim ahd iCdUcBtldIt 


' * Jftj promot Ion Md « ducillon 


3 Rs prcnMlan «vl tdiiciildD 


3R» iTomodiin uid fdiKalirn 


SRjprumoiiDnwd cduckiidii 


JRj pKuiMftim ind «1uciilirr 


IRj jn<.Kiim mn und edutsi litn 


propwn. foculed co Llic rcBlchntiil 


pfognm, focuKd on the rtildcnilil 


piugrun, fucLutd on i(H iciJdrniMl 


proKtwn. rocuffd on iht rpii<ltiiii'l 


prii|^iuii. fiKuicdon ihc fctidfuiiai 


[V4i|[fUtk. lotutcd CD \ht ICtldtnllll 


tKior, Inclvdini botnc compoiiiDi 


■cctof, bichdlji} homt compiitilni 


Mcior. iiKludlni h<vn< conipaiiirt 


te<<M. lncJud(ng hom* compt^nni 


HcFor. Includlni t)c*nc compurln^ 


ir^iGT. (iicludlni honie compMitai 


VldH 


Tidro 


video 


video 


*ldfO 


VldCil 


• Ccnnjmcf cduciilon progiun lo 


* Coniunici cducMlan p'ogrun ru 
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A full description of the methodology used to estimate residential waste diversion is described 
in Chapter 5.0. Features and results specific to the Region of Durham are discussed in this 
chapter. =. 

6 . 1 System 1 - Existing 

Information on residential waste diversion activities in the Region of Durham was obtained 
from the following sources; 

• survey of regional and municipal staff in February-March, 1993 by the Study 
Team; 

• on-going telephone communication with regional and municipal staff, and waste 
management contractors, February- July 1993; 

• review of Regional reports to council. 

In 1992, an estimated 140,078 tonnes of residential waste were generated in Durham. Of this, 
36,987 tonnes were diverted and 103,091 tonnes disposed. 

Residential recycling services in place as at December 31, 1992 consisted of the following 
activities: 

101,576 single-family households were provided with bi-weekly curbside 

collection of Blue Box recyclables; 

20,000 rural residences were served by depots and containers situated throughout 

the region (reported by OMMRI); 

2,400 apartments were served by depots and containers (reported by OMMRI); 

Igloos and domes provided opportunities to recycle in public and rural areas; 

22,450 backyard composters were owned by single-family households; 

extensive promotion and education programs; 

curbside pickup of leaf and yard waste in several municipalities; 

one Regional leaf and yard waste composting site; 

re-use activities by Goodwill Industries (clothes, durable goods, etc.); 

one attended donation centre at Ritson Transfer Station; 

two permanent HHW depots, including Brock West landfill (operated by Metro), 

Oshawa transfer station; 

The Toxic Taxi service was discontinued in the fall of 1992; 

one MRF (the Durham RecycHng Centre) owned and operated by the Region, 

Residential waste diversion was made up of activities that contributed to the following 
estimated diversion totals; 



Blue Box curbside 

Dry Recyclables from depots 

Other Dry Recyclables diverted 

Leaf and yard waste 

Household wet waste through backyard composters 

Total diverted 1992 



17,166 tonnes 
2,077 tonnes 
5,905 tonnes 
8,045 tonnes 
3,794 tonnes 

36,987 tonnes. 



This information is summarized in Table 6.4. A schematic of waste flows for this system 
(projected to the year 2000) is presented in Figure 6.1. A more detailed description of 
diversion activities is presented in the text below. References for the information presented are 
contained in Section 6.7. 



May 1994 



Page 6-7 



Ministry of Environment and Energy 
GTA 3Rs Analysis ■ Service Technical Appendix 



Table 6.4 

Region of Durham 

Summary of Existing Residential Waste Diversion System Performance 

1992 



Regional Characteristics . 


Regional Populadon 




421.014 


Total Number of Households 


V' 


140331 


— single-bnuly dMached 

— high rise 

— semi and low rise 


^ 


11.275 
32.287 


Households served by cutfoside 




101.576 


Households served by depot 




22,400 ' 


Number of bockyard composteis distiibuied 


22,450 



Residential Material Diverted in 1992 



Blue Box 

Depots (Blue Box materials) 

Depots (other materials) 

Leaf and yard waste collection and composdng 

Diversion through backyard composten 

Total residential waste diverted 



17,166 tonnes 
2Xr77 tonnes 
5,905 tonnes 
8,045 tonnes 
3,794 tonnes 

36587 tonnes 



Residential waste diversion summary 



Residential waste gcooated 
Residential waste diverted 
Residential waste disposed 
Residential waste diversion rate 



140/)78 tonnes 

36,987 tonnes 

103.091 tonnes 

26.4% 



Sources: Social Enviraoment Technical Appendix, May, 1994. 
Region ai Durham sta£f, 1993. 
Durham municipai staff. 1993. 
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) Figure 6.1 
Region of Durliam 
Estimated Waste Flow 
Residential System 1 — Existing 
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Residentiial Recycling and Collection ' 

In 1992, the 20,996 tonnes of materials were collected from (primarily) residential sources and 
were processed at the Region of Durham MRF. This included 1,140 tonnes of CK^C, mixed 
paper and other recyclables from the IC&I sector. The quantities of each material processed at 
the MRF were: 

• 12,377 tonnes of ONP and OMG (commingled); ''' " 

• 1,411 tonnes of OCC; 

• 115 tonnes of Telephone Directories; 

• 2,443 tonnes of Aluminum and Steel (commingled); 

• 4,211 tonnes of Glass; 

• 155 tonnes of PET; 

• 284 tonnes of fine paper (not colour separated, collected only from Region and 
Municipal offices and a few IC&l locations, that were discontinued by the end of 
1993). 

In February 1992, all 8 municipalities in the Region switched from weekly to bi-weekly 
collection of recyclables. On a Regional basis, this led to a slight reduction in gross recyclables 
collected (3.6%), however, some increases were noted in individual municipalities. For 
example, the City of Oshawa reported a 7.8% increase and the Town of Newcastie reported an 
8.5% increase in the weight of materials collected curbside over 1991 (weekly) recovery levels. 
The switch to bi-weekly collection of recyclables resulted in an overall cost saving to the 
curbside collection program of 28% (RIS, 1993). ■ - 

Residential Household Composting 

Considerable research has been carried out on backyard composting programs in the Region of 
Durham (Compost Management Associates, 1990, 1992, 1992a, 1993). 

An estimated 22,450 backyard composters had been distributed in Region of Durham by the 
end of 1992, which provided coverage to 18.7% of single-family households. To maintain the 
same coverage rate in the year 2000, an additional 6,600 backyard composters (for a total of 
29,050 units) would be needed. 

Residential Leaf and Yard Waste Collection/Composting Facilities 

Leaf and yard waste collection programs were in place in five of Durham's municipalities 
(Ajax, Pickering, Oshawa, Clarington, and Whitby) in 1992. 

In 1992, curbside collection of "green" waste in the Region of Durham totaled 7,331 tonnes. 
An additional 7 14 tonnes of leaf and yard waste were collected from transfer, depot and private 
sources in 1992, for a total of 8,045 tonnes. 

Leaf and yard waste is processed in a composting facility that was constructed by the Durham 
Regional Works Department. The site is 10 acres in size, and is located next to the Regional 
MRF. Equipment used on-site includes 2 front end loaders, a SCAT machine, a tub grinder 
and a trommel screen. Staffing varies according to season, and ranges from 5 to 12 



^ Data were obtained from the local municipalities on the quantities of each material collected by 
curbside programs. These were somewhat different to the totals in the Region's 1992 Annual 
Report (Region of Durham Works Department, 1993). The latter source was used as the most 

• comprehensive source of information. The information from the municipalities was valuable in 
assigning materials to different categories for waste composition estimates. 
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employees. Several modifications have been made to the composting site since 1989 by 
Ontario Disposal Ltd., Durham Region's composting contractor. Sale of the finished compost 
is the responsibility of the contractor. All compost finished in 1992 was sold although 
revenues for the material are not known. 

Other Residential Waste Diversion 

Reuse Activities: The Region received an MOEE grant of $22,500 to establish a series of 
Goodwill trailer sites in the region. 

An "attended" donation centre is located at the Ritson Transfer Station. It accepts household 
materials such as batteries, concrete, OCC, old clothing, scrap metal and tires. A total of 93 
tonnes of material were collected in 12 months of operation. 

Household Hazardous Waste (HHW) Program: Durham residents have access to the 
household hazardous waste drop-off operated by Metro Toronto at the Brock West landfill site. 
A household hazardous waste sites is located at the Oshawa transfer stations. HHW collected 
from Oshawa is hauled away for further processing by Laidlaw environmental services. 

The Toxic Taxi in Durham collected approximately 61 tonnes of HHW in 1992. This program 
was cancelled in the Fall of 1992 when the HHW drop-offs at transfer stations were opened 
and participation in the Toxic Taxi decreased. A total of 276 tonnes of HHW were collected 
from all sources in 1992. • , > 

Residential Promotion and Education 

The Region of Durham has been actively involved in promotion and education on 3Rs topics. 
The Region assisted in publishing A Household Guide to Waste Reduction and Recycling in 
Durham Region in 1992 (Region of Durham Works 1992). The Region produced a video 
promoting home composting which will be aired on local cable stations. It also established an 
awards program aimed at recognizing significant diversion initiatives. 

Materia] Recycling Facilities (MRFs) , 

The Region is served by one public MRF, the Durham Recycling Centre, which is owned and 
operated by the Region. This facility is 368 square metres in size. It processed approximately 
21,000 tonnes of recyclable materials in 1992, from a combination of the residential and IC&I 
sectors. Residue and non-recyclables comprised 1.6% of the incoming material in 1992. The 
MRF was operated on a 3-shift basis, 24 hours/day, 5 days/week. It was operating at capacity 
in 1992. A total of 49 staff were employed at the MRF, with 45 staff in processing and 
another 4 in administration. A study of options to improve MRF operations was carried out in 
1993 and some changes were made to operations in eariy 1994. Details were not available at 
the time of writing (May 1994). 

It has been assumed that one new MRF, with capacity to process 38,500 tonnes/year of dry 
materials on a 2 shift/day, 250 day/year basis, would be constructed to meet the 20-year needs 
of the Existing System. ' 

Diversion Achieved 

Residential diversion by the Existing System was estimated to be 26.4% in 1992. 
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6.2 System 2 - Existing/Committed 

In general, the Existing/Committed system includes: - - 

■ • all facilities committed in the Region's most recent five year capital funding budgets 
(1993 to 1997 or 1994 to 1998 if available); ^ • 

• provincial 3Rs regulations (described in Chapter 5.0); and 

• any other policy commitments at the regional, provincial or federal level, which had 
been announced by the end of 1992. 

The 1993 Capital and Operating Budgets and five year forecast for Waste Diversion indicated 
the following (Future Urban Research, 1994): . , 

• $2,788,000 for the design and construction of an expansion to the Regional 
Recycling Centre; 

• $702,000 for changes to programs related to the Recycling Centre and recycling 
programs, including extended hours of operation, additional staff, expansion of the 
Igloo program and deletion of the Toxic Taxi program; 

• $365,900 for the sale of 4,000 home composters, the Pickering Compost Study 
and new community events programs (Future Urban Research, 1994). 

The Region did not propose any new 3Rs programs in 1993, and is not proposing any within 
the next several years (Watson, 1993). Improvements to the existing Regional MRF in Whitby 
will likely improve processing efficiency, but the proposed collection programs are not likely to 
collect a significandy larger quantity of materials. 

Distribution of an additional 4,000 backyard composters was planned for 1993, raising the 
total number of backyard composters available to 26,450, with a coverage of 21% of single- 
family households. An additional 6J00 backyard composters will be required to provide the 
same level of service (coverage to 21% of single-family households) in the year 1000. 

It has been assumed that one new MRF, with capacity to process 40,000 tonnes/year of dry 
materials on 2 shift/day, 250 day/year basis, would be constructed to meet the 20 year needs of 
the Existing/Committed System. 

Impacts of the 3Rs Regulations 

Single Family Households 

The Region of Durham consists of eight municipalities. Four of these have populations of 
greater Uian 50,000 (Oshawa, Ajax, Pickering, Whitby), while Claringtoil has a population of 
approximately 50,000, and the three remaining municipalities (Brock, Scugog and Uxbridge 
Townships) have populations between 5,0(X) and 50,000. 

Under the Provincial 3Rs Regulations, all municipalities over 5,000 must: 

• provide recycling services to parallel garbage collection service (curbside or depot); 

• collect a list of "basic Blue Box" materials as well as two oUiers; and 
r • provide backyard composting programs. 
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This level of service is currently in place, with the exception of some smaller communities. In 
general, the designated materials (ONP, aluminum', glass, steel and PET food and beverage 
containers) are already collected, in addition to OCC, OMG, HDPE and telephone directories. 
Minor additional quantities of dry materials are expected to be collected as a result of 
implementation of the 3Rs Regulations in small hamlets such as Whitevale. Whitevale is 
considered to be within the Town of Pickering and currently receives curbside collection of 
waste (but not recyclables). Whitevale will be required to provide curbside collection of 
recyclables under the new 3Rs Regulations (WRO, 1994). 

All municipalities of greater than 50,000 (Oshawa, Ajax, Pickering, Whitby and Clarington) 
are also required to provide leaf and yard waste collection programs. These municipalities 
currently meet this requirement with collection of leaf and yard waste which is composted at the 
Regional compost site. Under the regulations, other municipalities between 5,000 and 50,000 
that have leaf and yard waste collection programs are required to compost the material 
collected. It is assumed that all leaf and yard waste collected in the Region is composted at the 
regional site, therefore construction of additional leaf and yard waste composting facilities is 
not required. . ' " 

Since the required levels of service are well established in most municipalities (with the 
exception of some smaller communities), the diversion impact of additional services that would 
result from implementing the 3Rs Regulations in Durham is expected to be minor. 

Impacts ofSRs Regulations on Recycling by Households in Multi-Family Buildings 
The 3Rs Regulations require that owners of buildings containing six or more units in 
communities of greater than 5,(X)0 provide source separation programs for collection by the 
municipalities. Some opportunities are currently available in the Region of Durham for 
recycling by multi-family households (approximately 2,400 apartments receive recycling 
service in the existing system). Implementation of the 3Rs Regulations is likely to increase 
recycling opportunities for multi-family households. The resulting diversion has been 
estimated assuming that 100% of multi-family households are provided with recycling 
opportunities (although the exact number of households in buildings containing 6 or more units 
is not known). . ' ' 

Impacts of Other Policy Commitments 

The impacts of NAPP are incorporated into the diversion rates through source reduction 
estimates. The potential impacts of CIPSI have not been considered in the estimates. 

Diversion Achieved ' 

Diversion by the Existing/Committed system will not be significantly greater than that of the 
Existing System, and is estimated at 30% to 33% by the year 2000. Waste flow for the 
Existing/Committed system is shown schematically in Figure 6.2. 

6.3 System 3 - Direct Cost 

A Direct Cost system would charge a rate of $1 per bag or tag for garbage disposal by single- 
family households. Recyclables (Blue Box) and leaf and yard waste collection programs 
would be provided at no direct charge to the householder. This system provides an economic 
incentive for householders to divert more dry materials through the existing Blue Box system, 
more leaf and yard waste through backyard composting and separate curbside collection, and 
also to divert household food wastes through backyard composters. 

The Direct Cost system would impact on the behaviour of 155,530 single-family households 
by the year 2000 (whose garbage is either disposed at the curb, or hauled to transfer stations). 
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Figure 6.2 
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Multi-family households would not be impacted, as their garbage is managed by building 
owners and the private sector. 

The Direct Cost System requires collection of only the materials that are collected in the 
Region's Existing/Committed system and does not rely on the addition of more materials or 
services to increase diversion. It has been assumed that one new MRF, with capacity to 
process 51,600 tonnes/year of dry materials on a 2 shift/day, 250 day/year basis, would be 
constructed to meet the 20- year needs of the Direct Cost System. 

Backyard composters would be distributed to 80% of single-family households (124,425 
households ) by the year 2000. It is assumed that because of the strong economic incentive to 
do so, up to 90% of these backyard composters would be used effectively to diven an average 
of 169 kg/composter/year. In addition, it is assumed that up to 50% of multi-family 
households may participate in some community or on-site composting activities, and divert up 
to 54 kg/household/year of wet wastes. 

On the basis of the assumptions presented in Section 5.8, diversion by the Direct Cost system 
is estimated at 43% to 46% by the year 2000. Waste flow for the Direct Cost system is shown 
schematically in Figure 6.3. 

6.4 System 4 - Expanded Blue Box 

The Existing/Committed System in the Region of Durham collects: 

ONP and OMG (commingled); 

OCC; 

Telephone Directories; 

Aluminum and steel (commingled); 

Glass; 

PET; 

HDPE. 

The Expanded Blue Box System would therefore require municipalities to collect the following 
additional materials: 

• boxboard; • film plastic (LDPE); 

• polycoat (e.g. milk cartons); • foam plastic and rigid trays (PS); 

• other rigid plastic bottles & tubes • textiles; 
(PVC, PP, LDPE); • mixed paper. 

In addition, backyard composters would be distributed to a total of 124,425 single-family 
households by the year 2000. It is assumed that 80% of these composters would be used 
effectively to divert 169 kg/composter/year. 

Multi-family households would divert dry materials at 50% of the rate of single-family 
households. In addition, it is assumed that up to 50% of multi-family households may 
participate in some community or on-site composting activities, and divert up to 54 
kg/household/year of wet wastes. 

It has been assumed that one new MRF, with capacity to process 60,400 tonnes/year of dry 
materials on a 2 shift/day, 250 day/year basis, would be constructed to meet the 20-year needs 
of the Expanded Blue Box System. 

Diversion by the Expanded Blue Box system is estimated at 44% to 47% by the year 2000. 

Wa ste flow for the Expanded Blue Box system is shown schematically in Figure 6.4. 

May 1994 • ,^ Page 6-15 



Mimstry of Environmenl and Energy 
GTA 3Rs Analysis - Service Technical Appendix 



Figure 63 
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Figure 6.4 

Region of Durham 
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6.5 System 5 - Wet/Dry 

A three stream wet/dry system would serve all single-family homes in the Region (155,530 
single-family households by the year 2000). Some multi-family units would also be served 
with wet/dry collection, depending on space availability in the buildings and on building 
owners' willingness to participate in the program. Multi-family units would be assumed to 
divert wet and dry materials at 50% of the rate of single family households. 

Backyard composters would be distributed to a total of 124,425 single-family households by 
the year 2000. It is assumed that 80% of these composters would be used effectively to divert 
169 kg/composter/year. 

A central in- vessel composting facility with a design capacity of 67,000 tonnes/year would be 
required to process collected household wet waste. It has been assumed that one new MRF, 
with capacity to process 60,400 tonnes/year of dry materials on a 2 shift/day, 250 day/year 
basis, would be constructed to meet die 20-year needs of the Wet/Dry System. 

Diversion by the Wet/Dry system is estimated at 56% to 59% by the year 2000. Waste flow 
for the WetADry system as shown schematically in Figure 6.5. 

6.6 System 6 - Mixed Waste Processing and Composting 

The Mixed Waste Processing and composting system builds on the Existing/Committed 
system, and processes the "third bag" of garbage (which remains after Blue Box recycling, leaf 
and yard waste collection and backyard composting). Some additional dry recyclables are 
removed and processed at the front end of the mixed waste processing and composting plant, 
and the remaining mixed waste stream is composted. Finished compost which meets MOEE 
guidelines would be marketed, but in a worst case scenario (where compost quality does not 
meet MOEE guidelines), it may require disposal in landfill. In either scenario, considerable 
mass reduction occurs in the composting process which results in a reduction of the tonnage 
leaving the mixed waste composting plant. 

Backyard composters would be distributed to a total of 124,425 single-family households by 
the year 2000. It is assumed that 70% of these composters would be used effectively diverting 
169 kg/composter/year. 

A mixed waste processing and composting plant with a design capacity of 176,000 tonnes/year 
would be required. In addition, it has been assumed that one new MRF, with capacity to 
process 40,000 tonnes/year of dry materials on a 2 shift/day, 250 day/year basis, would be 
constructed to meet the 20-year needs of the Mixed Waste Processing System. 

Multi-family households would be assumed to divert dry materials at 50% the rate of single 
family households. In addiuon, an allowance for diversion of up to 54 kg/household/year by 
participating multi-family households (up to 50% of die total) through coramunity/on-site 
composting activities has also been assumed. The mixed waste processing and composting 
plant can divert both wet and dry materials generated by multi-family households. These 
streams are not easily recovered in the other systems considered. 

Diversion, by the year 2000, by the Mixed Waste Processing and composting system is 
estimated at: 

60% to 63% if compost quality does not meet MOEE standards, and 
77% to 80% if compost quality meets MOEE standards. 

Waste flow for the mixed waste processing system is shown schematically in Figure 6.6. 
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Figure 63 
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Figure 6.6 
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7.0 METROPOLITAN TORONTO RESIDENTIAL SYSTEM DIVERSION 
ESTIMATES 

This chapter describes the six residential waste diversion systems and estimates of the 
diversion achievable by these systems as applied to Metro Toronto. 

Table 7.1 presents the components of the six systems. Components italicized in the Existing 
and Existing/Committed Systems are those components which must be added to provide the 
same level of 3Rs service throughout the estudy period (to accomodate projected population 
increases). Components italicized in Systems 3 to 6 are the components which have been 
added to the Existing/Committed System which is the base for systems development. 

The diversion achieved by each system is summarized in Table 7.2. 

Table 7.2 
Estimated Residential Waste Diversion in Metro Toronto in Year 2000 



:::::r:::j;;rSyistem-, :■■-:■: 


Estimated Diversion by Yeair 2000 j 




No Source Rectuction 


Source Reduction ; 


1 -Existing 


19% 


22% 


2-Exis ting/Com mitted 


21% 


■ . 24% 


3-Direct Cost 


29% 


32% 


4— Expanded Blue Box 


33% 


36% 


5-Wet/Dry 


44% ■ 


47% 


6A-Mixed Waste 
Processing (Low Quality 
Compost) 


52% 


55% 


6B-Mixed Waste 
Processing (High Quality 
Compost) 


72% 


75% 



Two diversion values are presented for each system. The lower value is achievable by the year 
2000 if no source reduction occurs. The higher value is achievable by the year 2000 if a 3% 
level of source reduction is achieved. In all cases it is assumed that the system is fully 
operational and mature by the year 2000. 

Table 7.3 presents the estimated tonnages of material diverted by each system (using 1992 
data). 

Metro Toronto has, and will continue to have a significant concentration of multi-family 
housing in the future. By the year 2000, housing in Metro is expected to consist of the 
following: 

302,259 (32% of total) 



single-family detached households 
semi & low rise households 
high rise households 

Total Households (year 2000): 



295.775 (31% of total) 
358.683 (37% of total) 

956,717. 
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niyiibyciidDf I9»3) 


Framotiom ofcemmunirf 


Promcrvti a/temmu/nly 


mtda-family until 


• Promolion of ronumtmlly 




• AddUkmiLl comniBUy cotnpo«lii| 


comptMlifig 


<ompotlillg 


* Promemon of eommtinily 


campoiling 




• Addhhail (romlcoiiipattlot 






rompoiling 





fl 
■a 



a 



^?3 



5e 



■| 



Tabic T.l 

Mtlro Tor onto 

Roldtnllal Syilon ComponcnU 



Sv*l«ni I: 
Eibtlni 



Oiktr RuMiaUsI Waili Hnntw 
(HUW, T«kTul, Wkkt Cm* 
C>i«ltM, WW* C«* D«r«lt 
tit.). 

SjKcrtlcuitaldt cdkclluni d 

CkriniDatina 

CiiMik coSMilan of wBH* |doiI« 
Drop-oir tttai fw *>>li( foodi 
Ttn (10) pnnuuH imp-alt tifctt 
la Hirw (t to Mao. I ii Kctlt 
Viltty Uaddll, OIH •! tnA R«*4 
Weil UsltCUl ) 
TwoToikTuli 



Can^H>lb| rulMlai 

■ CtntfiUin) KlDdrow coiBpodlot a( 
l(>r iiKl THd MM lo No* York 
( } liutx ScvMroiib ( I iluX 
Elofclcoli* ( I mo^ •Bd 11 K«li 
Vtlky mttaoftttlti Avosdatc 
Siie) 



Sytttm 1: 
Edrilni/Canunlllni 



OtkH RaUHMal Waih MTinlH 
(HHW, TMk TB^ WUlt C»* 
CslffltH, WkH> GhA DnfOn 
lie). 

• Sptclll cuibildc collKtlani of 
QirtiiiiiH a*n 

• OuttMi collKiion of otiHt loodi 

• OrqH>n dtpoa lo hMii |«4( 

• Ttii(10)p>nuii«i«ap^(dfpciU 
lor iUIW (t In Mtlie^ 1 ■! Knit 
Vlllty LminN, oat •■ Brock RMd 
W«i IhkUII) ) 

• Two Toilc Ton 



Systtm ): 



Otkir Rnl^talhl W»U Dhtnln 
(ItllW, Tail! Tut, Wklli Ch4> 
C<llciU<a, WlilU Gavte Draf^Jir 
tU.). 

Special curt)iiil« Cf>llfciuiit ol 
Cnrlaimu »«• 

Curbilili colkti KM at •tilie (oodi 
Drop-oft dtpoti toi whiit (iniii 
Ttn (mi pmrnmnt iapofl (kpoi 
tor lillW (I in Mctici. I al Kiik 
Valtty Undflli, ok u Brcxk Road 

W«l iHldflll ) 
TwoTcdlc Talis 



•Uai racMlba 



RiaH Caalfaa tmi ActlrWii 

• QDOdi (icliuitt diyi 
ChariiaaH mia taan lun ty 
locW itTVlca s(aalull«ii 
(Goodwill, SaXatUii Amy, Mc). 

• Food H«R oriuluim (nick ai 
Stcunil Hirvnl). 

. tt-llK CMtn ID Scarbo(DU(b 



CcntiaUnd windrow caaipiu iin| of 
Iraf uid yvd wuw li Honb York (3 
ilitt), Scartcroiitli ( I ttu), 
Giotricokt (I ibt). and H Ketlc 
VaUiy (Mtuo optiued Avondatt 
Site). 



Riwa Cnim wd Acilrltln 

• OooOi >icliaii|( diyi 

• CUHllafeli ituH ctmiu run by 
tocM wvlct afanlaikaa 
(OoodwII), Salwiiia Amy. tic). 

. fool rtuHVtuluiloii (flick ai 

Stcond Hirnil). 
■ Rt-Uu Gidn IB Scirturiaigb 



Sytltm 4: 
Eipkndfd Blue Bon 



Otkir RnMcallal Waalf Mvtnlo* 
(HH W, Tank Taal, Wklla tlixit 
CaRctUM, Wk4li Giaii DlDp^JII 
•lb). 

Sptclll curhliilecoltei'lions >il 
dirUnnu iini 

CHllMd* coHWIloo of wm» goodl 
PlOfH)(tdt|»ll lof wtlllt |00dl 

Ttn (10) pcimaMnt drop-oft dipoii 
for lillW (8 in Mt'ro. 1 ii Kctlt 
Vilkrl-Uldtlll.ont 11 BrMk Roid 
Weil bndlilll 
Two Toilc Tazii 



System S: 
W«l/Dry 



Olkir RiiMhIIbI Waile tMvcnkia 
(HH W, Taaic T»t, Wkke Gaadi 
CalktUaw. WMM Gaadl DrnrOn 
tit.). 

Special curbside colttllinii ol 
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(Mtktkli colkctkxi at whiic (uodi 
Drqt-otI depoo tor while |oodi 
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ro()IIIW(linMcir4 1 11 Keck 
Valley landllll. cnt al Block Road 
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Two Toaic TaKit 



CgnpaalUi Faclllika 

CtnlfalUed windrow c«npoiliD| of 
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illt[).$uibarougli(lilit), 
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Vlllty (Meiro optiaied Avondik 
SHe>. 



RioK Cealrtl and AclMIki 

Goods eichange diyl 
• Oiartiibir reiut ceniici nin tiy 
Hxlal leivict organilanoni 
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Pood reuie otfiniulion («uch ai 
Siconi] tlarvtlt) 
■ Re. Uzt Ctnirc in Scwborough 



CMI>r*>*l*l FKHHIti 
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Silt). 



Rime Ctalrti a«d AclMlIti 

• Goodt eichiii(e da)rt 

. Clnfitalik Hint ceniitj run by 
locial lervice Qr|inliBiioiu 
(Omdwilt. Salvotai Anny. ttc i 
Food rtdit OfiaBiZAIloA (luch u 
Sccoid Kirml) 

• Rt-Uu Ctnn in Scartwraigli 



C«np<»UB| FaclUIki 

Eiltiini ctnbillud windiow Mat 
and yard waiit conpoiilflft facilltltf 
may b« ctoaed 

One new eeiariJ compo'lirt facility 
tra-vtll'l) wrih a ei^nciry lo 
^iriKtii off tmtllkaU arjoiKi «' 
Ultatd yard waUll 



Syilem 6: 
Mlicd WuU Pr«c«slng 



OIker RnldtatUI Wailt Mvenlia 
(IIHW, Talk Tail, Wklle Coodi, lit.) 



Special curbiidt cblkclions of 
Cliilttniuinti 

Cwkilda coltKiioi of while |aodi 
DrofKift dtpoll (or while |oodi 
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Vilky Landfill, one ii Brock Road 
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Second llarvcM). 
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Conyeillnl FacHiUei 
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() iiitt), Sciiten>i|h ( I iHi), 
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Siie). 

Two mw miitd woilr fiociuitil 
and ci»n(>et<nf Aici'rnel 



Riaie Cinlria aad AilhUIti 
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(Goodwill. Salvulcn Aimy. tic ). 

■ Faodr«ue«r|aiilialioil((uchu 
Sttcnd Hirwil). 

• Rt-Uu Ctnlit In Scirboroufh 
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Snlfm 1: 


Syfleml: 
eiimni/Commllled 


Syflim 3: 
Dtrecl Co<t 


Sysltm 4: 
Eipanded Blue Boa 


Syitrm S: 
WelTDry 


System 6: 
Mlud W«it« frocesilng 


MRFi 

• QUNOMRFoaCMimlHtDiitn 

loMtlraiD l»I. OptlMIOI 
chtn|cd in 19)] lapmcHl ribrn 
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• CHIncMRFoaConuDlukmcn 
SUMI, wUca iiKted optmtoa Is 
Miy 1991. t jnaum cnJy 
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• QUNO MRF oo CmnmtnloiMn 
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Sifttl pfoccaet ccolaincf maitnab 
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ciaialp OB toopctilnf by ibt 
■ttidtiiltal tKHr, vUdI iacludci 
im Manit Caa|ioiT<T proFun 
optiued rv Mtao by RCO, • 
cmpai InloiDMlca botltnt, rtdio 
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Table 7.3 

Metropolitan Toronto 

Residential System Diversion Estimates 

1992 



CoiHippiitnt 



Total Residential Waste (tonnes) 



Paper 

Newspaper 

Comigaled cardboard (OCC) 

Telephone Directories 

Mixed paper 

Subioiiiil (P»per) 



Glass 



TInpUte Steel (ferroui) 



Aluminum (non-ferroui) 



Float Ic 
PET 
HDPE 
Olber Plastic 



Sublotiii (Piaalicjl 



(Sxlfllug 

^y»t«m 

PtV«Klt>|l 

(tonnea) 



201.177 

57,995 
2,786 
1,098 

6i;879 



23,789 



18,314 



387 



Existing' 

Committed 

t^yerclbn 

(tbAiMl) 



221,854 

63,951 
3,040 
1,212 
3,500 

fl.TOS 



CHrcct Cwt 
Syttem 

Pl«eri|an 
(tontf^) 



313.733 

101,220 

10.543 

1.627 

3.500 

116,890 



26,183 



19,981 



422 



635 
1.141 



1,776 



Organlcs 
Food wastes 



Yard waste 



Subtotei (6ni""l«=«) 



Wood Waste 



Conslructlon/Pemolllloit Waste 



Disposable Diapers 



Teillles/Lealher/Rubber 
Other 



SubtoUi (Wood ■ Other) 



TOTAL 



12,067 
76,740 



88.807 



1,500 



4.725 
"025 



201,177 



697 

1.252 



i;949 



14,078 
81,425 



95,503 



.122 



28,932 



Expanded 
Blue Bos 
piverslop 
(tontietj 



351.864 



119,207 

14,148 

1,824 

18.359 

rS3;539 



30.294 



20.530 



2.482 



1,224 

1,570 





2,794 



48.580 
87.421 

"i36,06i 



1,122 



4.992 



6.114 



221.854 



4,992 



6.114 



313,733 



Wet/Dry 

Syftem 

PivertlDn 

(tonnes) 



468.530 



119,207 

14,148 

1,824 

18.359 

■iS3;539 



30,294 



20,019 



3,471 



1.479 
1,724 
6,715 



9,918 



44,465 
81,425 

125.889 



1.122 



2,619 



4,992 



8,733 



20,019 



(cqmpoat 
laiidnilcd) 
(tottit*»)_ 



561.096 

140,205 

21,929 

2.611 

86.813 

25i;558 



32,359 



MSW 

(<:ompost 

in«rket«i) 

(tdhiiei) 



34,182 



3,471 



1,479 
1,724 
6.715 



9,918 



155,135 

87,421 

"242;iS5S 



1,122 



2,619 



4,992 



5,316 



2.348 
1.934 


4,281 



132,336 

88,494 

2io;830 



459 



1,932 



4.687 



35 1 3*4 1 



8,733 



468.530 



4,992 

i2;b70 



561,096 



Dlvcrelon Estimate : 



19% 



21% 



29% 



33% 



44% 



52% 



771,485 

178,172 

27,563 

3.029 

152.858 

■36i;622 



32,359 



34,182 



5.816 



2,348 

1.934 



■4;28'i 



224.323 

95.563 

3i9;886 



917 



2,742 



4,687 



4,992 
i3;339 



771,485 



72% 



CJ 

2 

^ 5" 

■3 



Ministry of Environment and Energy 
GTA 3Rs Analysis ■ Service Technical Appendix 



The housing mix impacts on the extent to which different diversion components are effective, 
as described in Chapter 5.0. This impact is more pronounced in Metro Toronto than in other 
Regions because it has the highest level of multi-family households (48.6% of total households 
when low rise households are included). Systems 3, 4 and 5 in Metro do not lead to the same 
increased levels of potential diversion that are seen in other Regions because they rely on 
increased diversion from components that are most applicable to single-family households (e.g. 
behavioural changes due to direct costs applied to waste disposal). These differences are 
highlighted in the system descriptions below. 

A full description of the methodology used to estimate residential waste diversion is described 
in Chapter 5.0. Features and results specific to the Metro Toronto are discussed in this 
chapter. 

7.1 System 1 - Existing 

Information on residential waste diversion activities was obtained from the following sources 
including; 

• survey of regional and municipal staff, February-March 1993; 

• on-going discussions with regional and municipal staff, February-October, 1993; 

• miscellaneous reports to council, internal memoranda, etc. which are referenced' at 
the end of this chapter. 

In 1992, an estimated 1,069,790 tonnes of residential waste were generated in Metropolitan 
Toronto. Of this, 201,177 tonnes were diverted and 868,613 tonnes disposed. Residential 
recycling services in place as at December 31, 1992 consisted of the following: 

residential curbside recycling services to 704,000 households; 

igloos and domes in public areas; 

105,000 backyard composters; 

25 large 3-bin composting units for apartments and cooperative housing complexes; 

recychng service to approximately 65% of units in multi-family buildings; 

6 leaf and yard waste composting facilities operated by Metro or municipalities; 

3 MRFs processing containers and fibres; 

Goodwill Industries operates 10 "Attended Donation Centres," 20 stores for 

donating clothing and small items and a training facility for repairing mattresses, 

furniture, small engines etc.; 

ReUze Center in Scarborough; 

Second Harvest acts as a broker between sources of surplus perishable food and 

social service organizations; 

ten permanent HHW depots operated for 2 days per week; 

two Toxic Taxis operated 6 days per week; 

curbside collection of white goods in East York, Etobicoke and York; , 

drop-off depot for white goods in Etobicoke; 

pilot wet collection program; 

extensive advertising, education and promotion, including a general information 

hotline operated by Metro; 

• landfill bans on (5CC, office paper, tires, drywall, scrap metal, surplus goods, off- 
specification goods, excavated material and wood. 

Residential waste diversion was made up of activities that contributed to the following 
estimated totals; 
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Blue Box curbside 99,67 1 tonnes 

Dry Recyclables from depots 2,611 tonnes 

Large appliances/scrap metal (other) 9,413 tonnes 

Leaf and yard waste 71,062 tonnes 

HoiKehold wet waste through backyard composters 17,745 tonnes 

Household Hazardous Waste 675 tonnes 

Total diverted 1992 201,177 tonnes 

This information is summarized in Table 7.4, and is presented schematically in Figure 7.1. A 
more detailed description of diversion activities is presented in the text below. References for 
the information presented are contained in Section 7.7. 

Residential Recycling and Collection «' 

In 1992 approximately 1 12,370 tonnes were collected from the Blue Box programs and depots 
operating in all of the municipalities in Metropolitan Toronto in 1992 including: 

57,995 tonnes of ONP and OMG (commingled); 

2,786 tonnes of OCC; 

1,098 tonnes of Telephone Directories; 

23,789 tonnes of Glass; 

1 8,314 tonnes of Steel (including scrap metal and white goods); 

387 tonnes of Aluminum; 

635 tonnes of PET; 

1.141 tonnes of HOPE; 

5,550 tonnes of Metal, Wood, Tires, Textiles etc.; 

675 tonnes HHW. 

All municipalities offered residents weekly curbside pickup, except the City of Toronto which 
operated a unique program that collected paper and container material on alternate weeks. 

Residential Household Composting 

An estimated 105,000 backyard composters had been distributed in Metro Toronto by the end 
of 1992, providing a coverage rate of 23% of single-family households. 

To address the composting needs of residents of multi-residential dwellings in the area, 
community composting activities are now being promoted by Metro. Large 3-bin units are 
available to apartment and co-operative housing complexes for $150 each. By the end of 1992, 
25 of these units were in use (Ferguson, 1993). The Recycling Council of Ontario has also 
been involved in a demonstration project on multi-family composting (RCO, 1993). 

To maintain a coverage rate of 23% in the year 2000, an additional 9,800 backyard composters 
(to a total of 1 14,800) would be needed. 

Residential Leaf and Yard Waste Collection/Composting Facilities 

All Metro Toronto municipalities provide curbside collection of leaf and yard wastes. In 1992, 
collection of green waste in Metropolitan Toronto totaled 7 1 ,062 tonnes. 

Leaf and yard waste collected in Metro Toronto municipalities is processed in 6 centralized 
windrow composting facilities that include: 
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Table 7.4 

Metropolitan Toronto 

Summary of Existing Residential Waste Diversion System Performance 

1992 



Regional Characteristics 


Regional Population 


2,289.798 


Total Number of Households 


875.021 


— single-fiamily detached 

— bigh-rise , 

— semi and low-rise 


289.330 
315,283 
270,408 


Households served by curtside 


704,000 


Number of backvard composters distributed 


105.000 


Residential Material Diverted in 1992 


■■•■ 


Blue Box 


99.671 tonnes 


Depots (Blue Box materials) 


2,611 tonnes 


Other materials 


10,088 tonnes 


Leaf and yard waste collection and composting 


71,062 tonnes 


Diversion through backyard composters 


17.745 tonnes 


Total residential waste divened 


201.177 tonnes 


Residential waste diversion summary 


Residential waste geneiated 


1.069.790 tonnes 


Residential waste divened 


201,177 tonnes 


Residential waste disposed 


868.613 tonnes 


Residential waste divei5i(Hi rate 


18.8% 



Sources: Social Environment Technical Appendix. May, 1994. 
Regional and Municipal Staff. 1993. 
Reports to Council. 
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Figure 7.1 
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• the Avondale (Keele Valley landfill) site; 

• three sites in North York; 

• one site in Etobicoke; and 

• one site in Scarborough. 

The Keele Valley facility has accepted waste from the cities of York and Toronto and the 
Borough of East York, however, due to odour complaints and other problems. North York and 
Etobicoke may also send leaf and yard waste from their facilities to the Keele Valley for 
processing in the future. 

Other Residential Waste Diversion 

Reuse Activities: Salvation Army and Goodwill Industries provide drop-off containers and 
trailers for reusable clothing, appliances and furniture. Goodwill operates 10 "Attended 
Donation Centers" and 20 stores for donating clothing and small items in the GTA. Goodwill is 
interested in pursuing joint projects with municipalities . As an example, Laidlaw Industries 
provides textile collection through the Blue Box program in Mississauga and provides the 
collected material to Goodwill Industries. Goodwill sorts the materials and prepares them for 
resale at retail stores. In 1992, Goodwill collected about 10,000 tonnes of material in the GTA. 

St. Vincent de Paul Society also organizes textile collections through individual parishes of the 
Catholic Church. 

The ReUze Center in Scarborough is a private reuse operation that accepts hardware and 
building materials such as cabinets, doors, electrical supplies, floor coverings, hardware, 
heating supplies, plumbing fixtures, windows, drywall, lumber and plywood for resale. A 
grant of $237,000 was received from the MOEE (through the Industrial Waste Diversion 
Program) for its establishment. It receives approximately 100 tonnes per month. 

Second Harvest is an organization that acts as a broker between sources of surplus, perishable 
food and social service organizations that can use the food. It receives food from catered 
events, retailers, manufacturers, grocery stores, restaurants, hotels, hospitals, convention 
faciUties, corporate cafeterias, bakeries, etc. It is currently working with Transport Canada and 
health authorities to collect surplus milk and other packaged food from Air Canada and Cara 
Foods. In 1992, Second Harvest diverted 450 tonnes of food to social service organizations 
(Heaton, 1993). 

East York has organized goods exchange days to facilitate reuse activities. Quantification of 
diversion from goods exchange days is not carried out, but tonnages are expected to be 
relatively low. 

Household Hazardous Waste (HHW) Program: Metro Toronto operates ten 
permanent HHW depots including eight in Metro, one at the Keele Valley landfill and one at the 
Brock West landfill. These depots, are open two days per week and are available for Metro, 
Durham and York residents only. Metro also operates two Toxic Taxis which provide 
collection services six days per week to residents with a minimum of lOL of HHW requiring 
disposal. TTie Toxic Taxis collected 513 tonnes in 1990, and 883 tonnes in 1991. 

White Goods: East York, Etobicoke, and York offer residents curbside collection of white 
goods. Etobicoke also has a drop-off depot. 



May 1994 Page 7-11 



Ministry of Environment and Enetgy 
GTA 3Rs Analysis ■ Service Technical Appendix 



Residential Promotion and Education 



Metro Toronto has published a waste reduction guide called Your Guide To Waste Reduction 
and Recycling in Metropolitan Toronto, Second Edition (Metropolitan Toronto Works 
Department 1991). The guide is intended to help residents in reducing, reusing and recycling 
waste. Contents include: the locations of recycling depots, information on what to do with 
specific materials (household hazardous waste, furniture, grass clippings, etc.), and a listing of 
local charitable organizations and reuse centres. 

Promotional videos, office paper recycling guides, educational kits, waste reduction and 
recycling plans, and markets directories, all developed by Metro Toronto, are ayailable to 
encourage the IC&I sector to adopt responsible waste management practices. 

Metro Toronto operates a general information hotline on waste reduction and provided funding 
support to Ontario Recycling Information Service which provides information oyer the phone 
and maintains a resource library. (Metro funding for this service was withdrawn in 1993). 

Material Recycling Facilities (MRFs) 

Metro Toronto is served by three MRFs including; . • 

■ • the CRInc MRF on Commissioners Street which began operation in May, 1992 to 
process only container materials (glass, plastics, cans, etc.). It is located on the site 
of the former Commissioners St. incinerator, is owned by Metro and operated 
under contract by CRInc. The building is 15,000 square feet in size. 

In the last eight months of 1992, CRInc processed 22,000 tonnes of recyclables. 
Of this, approximately 10% was residue and non-recyclable materials such as 
unmarketable glass, string, ceramics, etc. The facility operated 16 hours, 5 days 
per week with a daily staff of 30. 

The annual design throughput capacity is 25,000 tonnes/year. 

• QUNO, which has operated through contract with Metro to process residential 
recyclables since November, 1988. QUNO operates a 10,000 square foot facility 
which is also locatedon Commissioners Street. 

In 1992, QUNO processed both fibres and container materials, operating 24 hours, 
5 days per week. The facility operated at capacity, with 21 processing staff and 1 
administrative staff, for a total of 22 staff members. In 1992, it processed 37,740 
tonnes of recyclables of which 6 to 1% was fibre residue, and 20% was 
commingled glass residue. In April 1993, QUNO ceased processing Metro 
container materials, and continued with fibre processing. After this date, containers 
previously processed at QUNO were processed at the Commissioners Street CRInc 
facility. 

• Dufferin MRF, located in Downsview. This facility is owned by Metropolitan 
Toronto and operated by QUNO. In 1992, there were 6 processing staff and 1 
administrative staff, for a total of 7 staff members. 

In 1992, the MRF processed approximately 18,870 tonnes of recyclables, of which 
4 to 5% was residue. The MRF operated on a single 8 hour shift, 5 days per week, 
and was operating at capacity in 1992. 
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Assuming that the existing MRFs can provide capacity to process at least 100,000 lonnes/year 
of dry materials for the foreseeable future, one new MRF, with capacity to process 20,600 
tonnes/year of dry materials on a 2 shift/day, 250 day/year basis, would be constructed to meet 
the 20-year needs of the Existing System. 

Diversion Achieved 

Residential diversion by the Existing System was estimated at 18.8% in 1992. 

7.2 System 2 - Existing/Committed 

In general, the Existing/Committed system includes: 

• all facilities committed in the Region's most recent five year capital funding budgets 
(1994tol998); 

• provincial 3Rs regulations (described in Chapter 5.0); and 

• any other policy commitments at the local, regional, provincial or federal level, 
which had been announced by the end of 1992. 

The following measures that are outlined in Metro Toronto's 1994 to 1998 Capital and 
Operating Budget: 

$500,000 for construction of leaf and yard waste bunkers at Metro transfer stations; 

$2,423,000 for improvements to Metro MRFs; 

$1,900,000 for leaf and yard waste composting improvements; 

$1,386,000 for completion of miscellaneous improvements to the recychng system; 

$98,000 for wood shredding. 

As of October 1994, fine paper, pizza boxes "gable top" polycoat cartons and boxboard will be 
added to programs in Metro. This is estimated to divert an additional 3,500 tonnes per year 
through the Blue Box Program. 

A Request for Proposal is being considered, which may allow Metro to utilize capacity at an 
existing privately or publicly-owned MRF, or allow private industry to design, construct and 
operate a Metro-owned MRF. The second MRF is required to allow Blue Box materials to be 
collected in a commingled state from all six municipalities (Kelly, 1994). 

Metro also planned to distribute 15,0(X) to 20,000 additional backyard composters in 1993, 
providing coverage to 27.5% of single-family households. An additional 10,150 backyard 
composters will be required to provide the same level of service in the year 2000. 

Assuming that the existing MRFs can provide capacity to process at least 100,000 tonnes/year 
of dry materials for the foreseeable future, one new MRF, with capacity to process 36,600 
tonnes of dry materials on a 2 shift/day, 250 day/year basis, would be constructed to meet the 
20-year needs of the Existing/Committed System. 
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Impacts of the 3Rs Regulations 

Single Family Households 

Metro Toronto consists of six municipalities, all of which have populations significantly greater 

than 50,000. 

All municipalities in Metro would be included in the 3Rs regulations, and would therefore be 
required to: * 

• provide recycling services parallel to garbage collection service (curbside or depot); 

• collect a list of "basic Blue Box" materials as well as two others; 

• provide backyard composting programs; and 

• provide leaf and yard waste collection and composting. 

Since the required levels of service are well established in most municipalities, the diversion 
impact of additional services that would result from implementing the 3Rs Regulations in Metro 
is expected to be minor. 

Impacts of3Rs Regulations on Recycling by Households in Multi-Family Buildings 
The 3Rs Regulations require that owners of buildings containing six or more units in 
communities of greater than 5,000 provide source separation programs for collection by the 
municipalities, (^portunities are currently available in Metro Toronto for recycling by most (at 
least 65%) multi-family households (Pollock, 1993). Implementation of the 3Rs Regulations 
is likely to increase recycling opportunities for multi-family households. The resulting 
diversion has been estimated assuming that 100% of multi-family households are provided 
with recycling opportunities (although the exact number of households in buildings containing 
6 or more units is not known). 

Impacts of Other Policy Commitments 

The impacts of NAPP are incorporated into the diversion rates through source reduction 
estimates. The potential impacts of CIPSI have not been considered in the estimates. 

Diversion Achieved 

Waste diversion potential in Meto Toronto is limited by the fact that a major segment of its 
households are located in multi-family buildings where waste diversion is more difficult, and 
achievements are typically lower than for single-family households. Diversion by the 
Existing/Committed system will not be significantly greater than that of the Existing System, 
and is estimated at 21% to 24% by the year 2000. Waste flow for this system is presented 
schematically in Figure 7.2. 

7.3 System 3 - Direct Cost 

A Direct Cost system would charge a rate of $ 1 per bag or tag for garbage disposal by single- 
family households. Recyclables (Blue Box) and leaf and yard waste collection programs 
would be provided at no direct charge to the householder. This system provides an economic 
incentive for householders to divert more dry materials Uirough the existing Blue Box system, 
more leaf and yard waste through backyard composting and separate curbside collection, and 
also to divert household food wastes through backyard composters. 
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Figure 72 
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Backyard composters would be distributed to 80% of single-family households (392,637 
composters by the year 2000). Because backyard composters have been distributed to 125,000 
households by 1993, this would require distribudon of an additional 257,483 backyard 
composters by the year 2000. It is assumed that because of the strong economic incentive to 
do so, up to 90% of these households would use backyard composters and divert an average of 
169 kg/composter/year. In addition, it is assumed that up to 50% of muld-family households 
may participate in some community or on-site composting activities, and divert up to 54 
kgAiousehold/year of wet wastes. 

The Direct Cost System would impact on the behaviour of 490,796 single-family households 
by the year 2000 (whose garbage is either disposed at the curb, or hauled to transfer stations). 
Multi-family households would not be impacted, as their garbage is managed by building 
owners and the private sector. 

The Direct Cost System requires collection of only the materials that are collected in the 
Region's Existing/Committed system and does not rely on die addition of more materials or 
services to increase diversion. Assuming that the existing MRFs can provide capacity to 
process at least 100,000 tonnes/year of dry materials for the foreseeable future, one new MRF, 
with capacity to process 95,000 tonnes of dry materials on a 2 shift/day, 250 day/year basis, 
would be constructed to meet the 20-year needs of the Direct Cost System. 

On die basis of the assumptions presented in Section 5.8, diversion by the Direct Cost System 
is estimated at 29% to 32% by the year 2000. Waste flow for die Direct Cost System is 
presented schematically in Figure 7.3. 

7.4 System 4 - Expanded Blue Box 

The Existing/Committed System in Metro Toronto collects: 

ONP; 
OMG; 

cx:c; 

Telephone Directories; 

Aluminum; 

Steel; ' . 

Glass; 

PET; 

HDPE. 

The Expanded Blue Box System would therefore require additional collection of die following 
materials: 

• boxboard; • film plastic (LDPE); 

• polycoat (e.g. milk cartons); • foam plastic and rigid trays (PS); 

• other rigid plastic botUes & tubes • textiles; 
(PVC, PP, LDPE); • mixed paper. 

In addition, backyard composters would be distributed to a total of 392,637 single-family 
households by the year 2000. It is assumed that 80% of these composters would be used 
effecuvely to divert 169 kg/composter/year. In addition, it is assumed that up to 50% of multi- 
family households may participate in some community or on-site composting activities, and 
divert up to 54 kg/household/year of wet wastes. 

■ 
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Figure 73 
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Multi- family households would be assumed to divert dry materials at 50% of the rate of single 
family households. Assuming that the existing MRFs can provide capacity to process at least 
100,000 tonnes/year of dry materials for the foreseeable future, one new MRF, with capacity 
to process 147,000 tonnes of dry materials on a 2 shift/day, 250 day/year basis, would be 
constructed to meet the 20-year needs of the Expanded Blue Box System. 

Diversion by the Expanded Blue Box System is estimated at 33% to 36% by the year 2000. 
Waste flow for the Expanded Blue Box System is presented schematically in Figure 7.4. 

7.5 System 5 - Wet/Dry 

A three stream Wet/Dry System would serve all single-family households in the Region 
(490,796 households) by the year 2000. Some multi-family units would also be served with 
wet/dry collection, depending on space availability in the buildings and on building owners' 
willingness to participate in the program. Multi-family units would be assumed to divert both 
wet and dry materials at 50% of the rate of single-family households. In addition, it is 
assumed that up to 50% of multi-family households may participate in some community or on- 
site composting activities, and divert up to 54 kg/household/year of wet wastes. 

Backyard composters would be distributed to a total of 257,483 single-family households by 
the year 2000. It is assumed that 80% of these composters would be used effectively to divert 
169 kg/coraposter/year. A central in-vessel composting facility with a design capacity of 
242,000 tonnes/year would be required to process collected household wet waste. 

Assuming that the existing MRFs in Metro will be able to process at least 100,000 tonnes/year 
of dry materials for the foreseeable future, one new MRF, with capacity to process 147,000 
tonnes of dry materials on a 2 shift/day, 250 day/year basis, would be constructed to meet the 
20- year needs of the Wet/Dry System, 

In Metro Toronto, diversion through wet/dry collection will be proportionately lower than in 
some other Regions due to the high number of multi-family households (48.6% of all 
households) that will only divert wet and dry materials at 50% the rate of single-family 
households. There will also be several multi-family buildings that will not divert wet materials 
at all. 

Diversion by the WetiTDry system is estimated at 44% to 47% by the year 2000. Waste flow in 
the Wet/Dry system is shown schematically in Figure 7.5. 

7.6 System 6 - Mixed Waste Processing 

The Mixed Waste Processing and composting system builds on the Existing/Committed 
system, and processes the "third bag" of garbage (which remains after Blue Box recycling, leaf 
and yard waste collection and backyard composting) in a mixed waste processing and 
composting plant. Some additional dry recyclables are removed and processed at the front end 
of the mixed waste processing and composdng plant, and the remaining mixed waste stream is 
composted. Finished compost that meets MOEE guidelines would be marketed, but in a worst 
case scenario (where compost quality does not meet MOEE guidelines), it may require disposal 
in landfill. In either scenario, considerable mass reduction occurs in the composting process 
which results in a reduction of the tonnage leaving the mixed waste composting plant 

Backyard composters would be distributed to a total of 257,483 single-family households by 
the year 2000. It is assumed that 70% of these composters would be used effectively to divert 
169 kg/composter/year. In addition, it is assumed that up to 50% of multi-family households 
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Figure 7.4 
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Figure 7.5 
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may participate in some community or on-site composting activities, and divert up to 54 
kg/household/year of wet wastes. Multi-family households would be assumed to divert dry 
raaieriaJs at 50% the rate of single family households. 

Assuming that the existing MRFs in Metro will be able to process at least 100,000 tonnes/year 
of dry materials for the foreseeable future, one new MRF, with capacity to process 36,600 
tonnes of dry materials on a 2 shift/day, 250 day/year basis, would be constructed to meet the 
20-year needs of the Mixed Waste Processing System. Two mixed waste processing and 
composting plants with design capacity of 467,000 tonnes/year (each) would be required to 
process the mixed waste stream. 

Diversion, by the year 2000, by the Mixed Waste Processing and composting system is 
estimated at: 

52% to 55% if compost quality does not meet MOEE standards, and 
72% to 75% if compost quality meets MOEE standards. 

Waste flow in the Mixed Waste Processing system is shown schematically in Figure 7.6. 
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Figure 7.6 
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8.0 REGION OF YORK RESIDENTIAL SYSTEM DIVERSION ESTIMATES 

This chapter describes the six residential waste diversion systems and estimates of the 
diversion achievable by these systems as applied to the Region of York. 

Table 8.1 presents the components of the six systems. Components italicized in the Existing 
and Existing/Committed Systems are those components which must be added to provide the 
same level of 3Rs service throughout the estudy period (to accomodate projected population 
increases). Components italicized in Systems 3 to 6 are the components which have been 
added to the Existing/Committed System which is the base for systems development. 

The diversion achieved by each system is summarized in Table 8.2. 

Table 8.2 
Estimated Residential Waste Diversion in Region of York in Year 2000 



■-■■--.•l-^Syste:!!! . J -J: 


Estimated Diversion by Year 2000 ] 




No Source Reduction 


Source Reduction 


1 -Existing 


2S9c 


31% 


2-Exis ting/Committed 


29% 


32% 


3-Direct Cost 


43% 


46% 


4-Expanded Blue Box 


44% 


47% 


5~Wet/Dry 


57% 


• 60% 


6A-Mixed Waste Processing 
(Low Quality Compost) 


59% 


62% 


6B-Mixed Waste Processing 
(High Quality Compost) 


77% 


80% 



Two diversion values are presented for each system. The lower value is achievable by the year 
2(XX) if no source reduction occurs. The higher value is achievable by the year 2000 if a 3 % 
level of source reduction is achieved. In all cases it is assumed that the system is fully 
operational and mature by the year 2000. 

Table 8.3 presents the estimated tonnages of material diverted by each system (using 1992 
data). 

The housing mix impacts on the extent to which different diversion components are effective, 
as described in Chapter 5.0. The Region is expected to have predominantly single-family 
housing in the future. By the year 2000, housing in the Region is expected to consist of the 
following housing mix (HSA 1994): 



single-family detached 
semi & low rise 
high rise dwellings 

Total Households (year 2000): 



164,403 (75% of total) 

22,094 (10% of total) 

33,905 (15% of total) 

220,402. 
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TaWe 8.3 

Region of York 

K«sl<lenllal System Diversion Estimates 

1992 






ILI^ii^' ' 






Compoiitnt 


SyiUtn 
Div«nlDn 
• (tonnes) 


Exist ins/ 

Comniltted 

Dlvcrsloti 

(toniiet) 


Direct Coct 

Djvmion 

(idiines) 


Expandied 
B]u«Box 
Diversion 
(tonnes) 


Wet/Dry 

Sfslcm 

DIvtrslon 

(tonnes) 


MSW 

(mm pact 

landfllM) 

(tonnes) 


(compiMt 

inarl(tl«d) 

(tonhcii) 






Total Residential Waste (lonnes) 


54.100 


56,981 


84,910 


86,454 

25,535 

3,031 

253 

3,956 

32;T84 


112,384 

25.535 
3.031 

263 
3.956 

32,^84 


116,764 

26,817 

3.824 

284 

14,722 

4l647 


151,954 




Paper 

Newspaper 

Com] gated cardboard (OCC) 

Telephone Directories 

Mixed paper 

Subioi«r(t*>per) 


16.641 
677 

m 

69 

n'.462 


17.788 

724 

80 

73 

18.665 


25,052 

2,888 

251 

71 

28;262 


31,313 

4.749 

345 

26,334 




62.74 i 




Glass 


5,770 


6,167 


6,467 


6,489 


6,489 


6,894 


6,894 




Tinplale Slecl (Ferrous) 


2.7'J6 


2,989 


4,367 


4.426 


4,426 


5.963 


5.963 




Aluminum (non-ferrous) 


91 


97 


704 


743 


743 


1,011 


1.011 




Plastic 

PET 

HDPE 

Other Plastic 

Subui'tai"(Piasiic) 


382 

686 


301 
432 

733 


316 
373 

689 


317 

369 

1,438 

llis 


317 

369 
1,438 

2,125 


403 

•m. 



898 


403 

495 



898 




Organic* 

Food wastes 
Yard waste 


3,338 
17,871 


3.338 
18,905 

32 243 


12,334 
26,001 

38"335 


11,019 

22,282 
33;36l 


33,230 
26,001 

59:231 


24,323 
24,915 

49,2}8 


38,940 
28,167 

67;i07 


2 


Subtotal (Organics) 

WnnA Wacic 
















79 


157 


^ 


Constniclion/DcmoUllon Waste 
















149 


297 




nbcDfMttblc DiADcrs 
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61 


61 


61 


561 


561 


860 


860 


;.i 


other 


6,025 


6,025 

/.mi 


6.025 

6087 


6,025 

e.iU 


6,025 

6:586 


6,025 

Tm 


6.025 

Ui\ 


2.& 


SubloUl (Wood - Other) 

TOTAl 


54.100 


56,981 


84^10 


86,4 S4 


112,384 


116,764 


151,954 
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28% 


29% 
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44% 
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A full description of the methodology used to estimate residential waste diversion is described 
in Chapter 5.0. Features and results specific to the Region of York are discussed in this 
chapter: • . ^ . 

The Region of York is the only Regional government within the GTA which does not co- 
ordinate the recycling programs of its member municipalities. Each municipality is responsible 
for the implementation and operation of its own recycling programs. 

8.1 System 1 - Existing 

Information on residential waste diversion activities was obtained from the following sources: 

• survey Of regional and municipal staff, February-March 1993; 

• on-going discussions with regional and municipal staff, February- July, 1993; 

• miscellaneous reports to council, internal memoranda, etc. which are referenced at 
the end of this chapter. .- 

In 1992, an estimated 196,250 tonnes of residential waste were generated in the Region of 
York. Of this, 54,100 tonnes were diverted and 142,150 tonnes were disposed. 

Residential recycling services in place as at December 31, 1 992, consisted of the following 
activities: . ■ -, 

• All municipalities offered curbside collection of Blue Box Recyclables; ' 

• Markham collected materials from recycling depots - no figures on exact quantities 
are available. The depots accepted all Blue Box materials, plus boxboard, mixed 
paper, scrap metal and tires. Whitchurch-Stouffville was the only other 
municipality reporting any depot collection; 

• 29,050 backyard composters were distributed; 

* • extensive promotion and education programs; * 

• seasonal curbside collection of leaf and yard waste and drop-off at the regional 
composting site; 

* „ • one Regional leaf and yard waste composting site; 
' • periodic HHW collection days; - • 

• two mobile HHW depots; 

• periodic curbside collection of white goods; 

• drop-off depot for white goods collection at King Township landfill (for King 
residents); 

• two MRFs, one owned by Markham and the other owned by Richmond Hill. Both 
are operated by Miller Waste Systems Ltd. 

Residential waste diversion was made up of the following activities: 

Dry recyclables 25,433 tonnes 

Other raaterieils 7,458 tonnes 

Leaf and yard waste * ' 16,300 tonnes 

Household wet waste through backyard composters 4,909 tonnes 

Total diverted 1992 54,100 tonnes 

This information is summarized in Table 8.4, and is presented schematically in Figure 8.1. A 
more detailed description of diversion activities is presented in the text below. References for 
the information presented are contained in Section 8.7. 
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Table 8.4 

Region of York 

Summary of Existing Residential Waste Diversion System Performance 

1992 



Regional Characteristics 




Regional Population 


524,296 


Total Number of Households 


161,654 


— single-family detached 

— high-rise 

— semi and low-rise 


128.466 
13.283 
19,905 


Households served by cuibside 


159,507 


Number of harkyard composiers distributed 


29,050 


Residential Material Diverted in 1992 


Blue Box 


25,433 tonnes 


Other Materials 


7,458 tonnes 


Leaf and yard waste collection and composting 


16,300 tonnes 


Diversion through backyaid composiers 


4,909 tonnes 


Total residential waste divened 


54,100 tonnes 


Residential waste diversion summary 


Residential waste generated 


196.250 tonnes 


Residential waste diverted 


54,100 tonnes 


Residendal waste disposed . . 


142.150 tonnes 


Residential waste diveision rate 


27,6% 


Sources: Social Environment Technical Appendix. May, 1994. 
Regional and Municipal Staff. 1993. 
Reports to Council. 
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Figure 8.1 

Region of York 
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Residential System 1 — Existing 
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Residential Recycling and Collection 

In 1992, the following tonnages of materials were collected and processed in two Regional 
MRFs: 

16,641 tonnes of ONPand OMG (commingled); 

677 tonnes of OCC; 

75 tonnes of Telephone Directories; 

69 tonnes of mixed paper; 

91 tonnes of Aluminum; 

2,796 tonnes of Tinplate Steel 

5,770 tonnes of Glass; 

282 tonnes of PET; 

404 tonnes of HOPE; 

6,087 tonnes of metal, wood, tires, textiles etc. 

Residential Household Composting .... 

Backyard composting is the responsibility of the lower tier municipalities, although the Region 
helped with some promotion. Most of the municipalities charged a fee equivalent to one Sird 
the cost of the unit plus an administration charge for distribution of backyard composters to 
residents. In addition to regular municipal distribution, composters were sold at three retail 
outlets. Richmond Hill and Markham hired students to conduct a door-to-door promotion and 
education, sales and delivery campaign. Each municipality supports its backyard composting 
program with a variety of promotional material, including flyers, brochures, calendars and 
educational seminars. 

An estimated 29,050 backyard composting units had been distributed in the Region of York by 
theendof 1992 with an estimated coverage rate of 20% of single-family households. 

To maintain the same coverage rate in the year 2000, an additional 10,560 backyard 
composters would be needed, for a total of 39,600 units. 

Residential Leaf and Yard Waste Collection/Composting Facilities 

In 1992, collection of "green" waste in the Region of York totaled 16,300 tonnes. 

A central yard waste composting facility was opened by the Region in 1990 which accepts 
grass clippings, shrubs, branches and garden plants from residents and commercial 
businesses. Operations of the facility are contracted to Miller Waste Systems. The facility, 
which began receiving material in the fall of 1990, is 12 acres in size. Staffing requirements 
vary according to the season with 6 to 8 employees in the spring and fall, dropping to 3 people 
in non-peak months. 

The contractor assumes responsibility for marketing of the finished compost, although 75% of 
any revenue received is returned to the Region. In 1991, finished material was given away to 
the public. Local municipalities were charged $10/tonne to use the material in 1991. At the 
end of 1992, a significant amount of finished compost was stockpiled on site. 

Other Residential Waste Diversion 

Reuse Activities: No residential reuse centres (other than social service organizations 
discussed in the Metro Toronto section) currently operate in the Region of York. Richmond 
Hill conducts goods exchange days. 
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Household Hazardous Waste (HHW) Program: Periodic HHW collection days have 
been conducted in Aurora, Newmarket, East Gwillimbury, Bradford, Richmond Hill, 
Newmarket, and Whitchurch-Stouffville, Wastes collected at these events were managed by 
Laidlaw. 

In 1992, Richmond Hill collected approxirriately 252 batteries and 28 tonnes of HHW with a 
mobile HHW depot. The Region of York also ran a successful pilot mobile HHW depot in 
1992. 

White Goods: All area municipalities provide some curbside collection to residents (once 
week, per month or per year) for white goods. Only King Township reported operating a 
drop-off service at its landfill. 

Approximately 54 tonnes of white goods were collected by Markham in 1992. Quantities 
collected by other municipalities were not available. . ? 

Residential Promotion and Education 

In general, only HHW and yard waste programs afe promoted at the Regional level. Other 
programs are left to the municipalities. The municipalities conduct extensive promotion 
through advertising, brochures, hodine phone service and information flyers. Richmond Hill 
and Markham conducted extensive door to door sales campaigns for composters with 
assistance from students. Markham also conducted a number of seminars for the general 
public and schools. ., ■ , 

Public Sector Material Recovery Facilities (MRFs) 

Recyclables from all nine area municipalities in York Region were proces^d at one of two 
MRFs in 1992 including: 

• the Town of Markham MRP, which is owned by Markham and operated by Miller 
Waste Systems Ltd. It serviced recyclables from Markham, Aurora, King and 
Vaughan in 1992. The MRF began operation in 1988 as a temporary processing 
facility, and has been operating on the same basis since that time. It operated 9.5 

! hours per day, 5 days per week in 1992, with 4 staff. Residue quantities were less 

than 1%, since most of the recyclables sorting and contaminant control is done 
during collection. 

In 1992, approximately 15,855 tonnes of recyclables were processed at the 
Markham MRF. 

• the Richmond Hill MRF, which is owned by the towii, and operated by Miller 
Waste Systems Ltd. It served Richmond Hill, Newmarket, East Gwillimbury and 
Whitchurch Stouffvilie. The facility operated 9.5 hours per day, 5 days per week 
in 1992, with a daily staff of 2-3. Residue averaged less than 1% of total 
throughput tonnage. 

The Richmond Hill MRF processed about 8,377 tonnes (excluding East 
Gwillimbury) from within the Region in 1992. 

Georgina collected about 1,200 tonnes of Blue Box materials in 1992. Material from Georgina 
and Newmarket is now processed ai a local MRF by LaRue's Haulage (including residential 
and some IC&I recyclables) (Carr, 1994). The MRF opened in August, 1993. Information 
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was provided too late to be incorporated in diversion estimates. The overall cost/diversion 
impact is expected to be small. 

The Region was in the process of establishing a larger. Regional processing facility located in 
Markham to service all area municipalities in 1992. This facility is expected to be operational in 
1994. It has been assumed that one MRF, with capacity to process 51,000 tonnes/year of dry 
materials on a 2 shift/day, 250 day/year basis, would be constructed to meet the 20-year needs 
of the Existing System. 

Diversion Achieved 

Residential diversion by the Existing System was estimated to be 27.6% in 1992. 

8.2 System 2 - Existing/Committed 

In general, the Existing/Committed system includes: 

• all facilities and programs committed in the Region's most recent five year capital 
funding budgets (1993 to 1997, or 1994 to 1998 if avaUable); 

• impacts of the provincial 3Rs regulations (described in Chapter 5.0); and 

• any other policy commitments at the local, regional, provincial or federal level, 
which had been announced by the end of 1992. 

Region of York's 1992 Development Charges Study and the 1993 Capital and Operating 
Budgets and five year forecast for Waste Diversion included the following items (Future Urban 
Research, 1994): 

• $2,224,(X)0 for a Regional MRF. It is intended that the existing municipal facilities 
will terminate operations when the Regional facility commences operations; 

• $561,100 for miscellaneous improvements to the existing recycling system. 

No expansion in the range of materials collected in curbside recycling programs is planned at 
■ the Regional level. Individual municipalities will also be distributing additional backyard 
composters to residents, however, exact numbers are not known. 

The Town of Markham will start a demonstration wet/dry (3-stream) project in Unionville in 
May 1994. The project involves approximately 2,500 households, and will demonstrate the 
potential for using a new truck design. 

An additional 9,460 backyard composters will be required to provide the same level of service 
in the year 20(X). It has been assumed that one MRF, with capacity to process 55,000 
tonnes/year of dry materials on a 2 shift/day, 250 day/year basis, would be constructed to meet 
the 20-year needs of the Existing/Committed System. 

Impacts of the 3Rs Regulations 

Single Family Households 

The Region of York includes nine municipalities. Three of these have populations of greater 
than 50,000 (Vaughan, Markham and Richmond Hill), while Newmarket has a population of 
just under 50,000, and the five remaining municipalities (Aurora, East GwiUimbury, Georgina, 
Whitchurch-Stouffville and King Township) have populations between 5,CKX) and 50,000. 
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All municipalities in Region of York would be included in the 3Rs regulations, and would 
therefore be required to: 

• provide recycling services to parallel garbage collection service (curbside or depot); 

• collect a list of "basic Blue Box" materials as well as two others; and 

• provide backyard composting programs. 

This level of service is currently in place, with the exception of some smaller communities, 
which may not presently include the 2 supplementary materials required in Blue Box collection. 
In general, the designated materials (ONP, aluminum, glass, steel and PET food and beverage 
contaiiiers) are already collected, in addition to OCC, telephone directories, and HDPE. 

All municipalities of greater than 50,000 (Vaughan, Markham and Richmond Hill) are also 
required to provide leaf and yard waste collection programs. These municipalities currently 
meet this requirement with collected leaf and yard waste which is composted at the Regional 
compost site. Under the regulations, other municipalities between 5,000 and 50,000 that have 
leaf and yard waste collection programs are required to compost the material collected. The 
existing Regional composting site could meet this requirement. Significant quantities of leaf 
and yard waste are currently collected in Region of York (over 16,000 tonnes, or 
approximately 8% of the residential waste stream). 

Since the required levels of service are well established in most municipalities (with the 
exception of some smaller communities), the diversion impact of additional services that would 
result from implementing the 3Rs Regulations in Region of York is expected to be relatively 
minor. 

Impacts ofSRs Regulations on Recycling by Households in Multi-Family Buildings 
The 3Rs Regulations require that owners of buildings containing six or more units in 
communities of greater than 5,000 provide source separation programs for residents. 
Municipalities are responsible for collection of the recovered material. It is assumed that some 
opportunities are currently available in Region of York for recycling by multi-family 
households (although the exact number of apartments that receive recycling service is not 
known). Implementation of the 3Rs Regulations is likely to increase recycling opportunities 
for multi-family households. The resulting diversion has been estimated assuming that 100% 
of multi-family households are provided with recycling opportunities (although the exact 
number of households in buildings containing 6 or more units is not known). Because a small 
proportion of the housing stock in Region of York is high-rise dwellings (15%), the impacts of 
this measure are expected to be relatively minor. 

Impacts of Other Policy Commitments 

The impacts of NAP? are incorporated into the diversion rates through source reduction 
estimates. The potential impacts of CIPSI have not been considered in the estimates. 

Diversion Achieved 

Diversion by the Existing/Committed system is expected to increase slightly due to the impact 
of increased multi-family recycling and leaf and yard waste collection. Residential diversion is 
estimated at 29% to 32% by the year 2000. Waste flow for the Existing/Committed System is 
shown schematically in Figure 8.2. . 
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Figure 8^ 
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8.3 System 3 - Direct Cost 

A Direct Cost system would charge a rate of $1 per bag or tag for garbage disposal by single- 
family households. Collection of recyclables (Blue Box) materials and leaf and yard waste 
collection programs would be provided at no direct charge to the householder. This system 
provides an economic incentive for householders to divert more dry materials through the 
existing Blue Box system, and more leaf and yard waste through backyard composting and 
separate curbside collection, and also to divert more household food wastes through backyard 
com posters. 

The Direct Cost system would impact on the behaviour of approximately 196,160 single-family 
households by the year 2000 (whose garbage is either disposed at the curb, or hauled to 
transfer stations). Multi-family households would not be impacted, as their garbage is 
managed by building owners and the private sector. , 

Backyard composters would be distributed to 80% of single-family households (156,930 
composters) by the year 2000 to provide increased opportunities for diversion of household 
organics. It is assumed that because of the strong economic incentive to do so, up to 90% of 
these backyard composters would be used effectively to divert an average of 169 
kg/composter/year. In addition, it is assumed that up to 50% of multi-family households may 
participate in some community or on-site composting activities, and divert up to 54 
kg/household/year of wet wastes. 

The Direct Cost System requires collection of only the materials that are collected in the 
Region's Existing/Committed system and does not rely on the addition of more materials or 
services to increase diversion. It has been assumed that one new MRF, with capacity to 
process 77,000 tonnes/year of dry materials on a 2 shift/day, 250 day/year basis, would be 
constructed to meet the 20- year needs of the Direct Cost System. 

Diversion by the Direct Cost system is estimated at 43% to 46% by the year 2000. Waste flow 
for the Direct Cost System is shown schematically in Figure 8.3. 

8.4 System 4 - Expanded Blue Box 

The Existing/Committed System in York Region collects: 

• ONP (commingled); '• ' ' - ' 

• OCC; ' " . 

• Telephone Directories; • ' 

• Aluminum and steel (commingled); 

• Glass; 

• PET; 

• HDPE and other rigid plastics. 

The Expanded Blue Box System would therefore require additional collection of the following 
materials: 

• boxboard; • foam plastic and rigid trays (PS); 

• polycoat (e.g. milk cartons); • textiles; 

• film plastic (LDPE); • mixed paper. 
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Figure S3 
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In addition, backyard composters would be distributed to a total of 156,3930 single-family 
households by the year 2000. It is assumed that 80% of these composters would be used 
effectively to divert 169 kg/composter/year. 

Multi-family households would be assumed to divert dry materials at 50% the rate of single- 
family households. In addition, it is assumed that up to 50% of multi-family households may 
participate in some community or on-site composting activities, and divert up to 54 
kg/household/year of wet wastes. 

It has been assumed that one new MRF, with capacity to process 88,600 tonnes/year of dry 
materials on a 2 shift/day, 250 day/year basis, would be constructed to meet the 20-year needs 
ofthe Expanded Blue Box System. ' 

Diversion by the Expanded Blue Box system is estimated at 44% to 47% by the year 2000. 
Waste flow for the Expanded Blue Box System is shown schematically in Figure 8.4. 

8.5 System 5 - Wet/Dry 

A full scale three stream wet/dry system would serve all single-family households in the 
Region (196,160 households) by the year 2000. Some multi-family units would also be 
served with wet/dry collection, depending on space availability in the buildings and on building 
owners' willingness to participate in the program. Multi-family units would be assumed to 
divert wet and dry materials at 50% of the rate of single-family households. In addition, it is 
assumed that up to 50% of multi-family households may participate in some community or on- 
site composting activities, and divert up to 54 kg/household/year of wet wastes. 

Backyard composters would be distributed to a total of 156,930 single-family households by 
the year 2000. It is assumed that 80% of these composters would be used effectively to divert 
169 kg/composter/year. 

A central in-vessel composting facility with a design capacity of 97,500 tonnes/year would be 
required to process collected household wet waste. It has been assumed that one new MRF, 
with capacity to process 88,600 tonnes/year of dry materials on a 2 shift/day, 250 day/year 
basis, would be constructed to meet the 20-year needs of the Wet/Dry System. 

Diversion by the Wei/Dry system is estimated at 57% to 60% by the year 2000. Waste flow 
for the Wet/Dry System is shown schematically in Figure 8.5. 

8.6 System 6 - Mixed Waste Processing 

The Mixed Waste Processing and composting system builds on the Existing/Committed 
system, and processes the "third bag" of garbage (which remains after Blue Box recycling, leaf 
and yard waste collection and backyard composting). Some additional dry recyclables are 
removed and processed at the mixed waste processing and composting plant, and the remaining 
mixed waste stream is composted. Finished compost which meets MOEE guidelines would be 
marketed, but in a worst case scenario (where compost quality does not meet MOEE 
guidelines), it may require disposal in landfill. In either scenario, considerable mass reduction 
occurs in the composting process and would result in a reduction of the tonnage leaving the 
mixed waste composting planL 

Backyard composters would be distributed to a total of 156.930 single-family homes by the 
year 2000. It is assumed that 70% of these composters would be used effectively, diverting 
169 kg/composter/year. In addition, an allowance for diversion of up to 54 kg/household/year 
by participating multi-family households (up to 50% of the total) through comraunity/on-site 
composting activities has also been assumed. 
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Figure 8.4 
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Figure 8.5 
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A mixed waste processing and composting plant with design capacity of 248,000 tonnes/year 
would be required to process mixed waste and organics. The mixed waste processing and 
composting plant can divert both wet and dry materials generated by multi-famUy households. 

Multi-family households would be assumed to divert dry materials at 50% the rate of single 
family households. This does not have a significant impact in Region of York, as 89% of the 
housing stock is single-family (including semi-detached, duplexes and towoihouses). 

It has been assumed that one new MRF, with capacity to process 55.000 tonnes/year of dry 
materials on a 2 shift/day, 250 day/year basis, would be constructed to meet the 20-year needs 
of the Mixed Waste Processing System, 

Diversion, by the year 2000 by the Mixed Waste Processing and composting system is 
estimated at: 

59% to 62% if compost quality does not meet MOEE standards, and 
77% to 80% if compost quality meets MOEE standards. 

Waste flow for the Mixed Waste Processing System is shown schematically in Figure 8.6. 
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Figure 8.6 
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9.0 REGION OF PEEL RESIDENTIAL SYSTEM DIVERSION ESTIMATES 

This chapter describes the six residential waste diversion systems and estimates of the 
diversion achievable by these systems as applied to the Region of Peel. 

Table 9.1 presents the components of the six systems. Components italicized in the Existing 
and Existing/Committed Systems are those components which must be added to provide the 
same level of 3Rs service throughout the estudy period (to accomodate projected population 
increases). Components italicized in Systems 3 to 6 are the components which have been 
added to the Existing/Committed System which is the base for systems development. 

The diversion achieved by each system is summarized in Table 9.2. 

Table 9.2 
Estimated Residential Waste Diversion in Region of Peel in Year 2000 



i::;::;;:':; -.System- ;J:-':^ -/■-?■■" 


Estimated Diversion bv Year 2000 


liiic;:- r ■.■■'.: ^^^'i:l&S§iW^ 


No Source Reduction 


Source Reduction 


1 -Existing 


19% 


22% 


2-Exis ting/Com m itted 


25% - 


28% 


3-Direct Cost 


37% 


40% 


4-Expanded Blue Box 


38% 


41% 


5-Wet/Dry 


51% 


53% 


6A-Mixed Waste Processing 
(Low Quality Compost) 


55% 


58% 


6B-Mixed Waste Processing 
(High Quality Compost) 


74% 


77% 



Two diversion values are presented for each system. The lower value is achievable by the year 
2{XX) if no source reduction occurs. The higher value is achievable by the year 20{X) if a 3 % 
level of source reduction is achieved. In all cases it is assumed that the system is fully 
operational and mature by the year 2(XX). 

Table 9.3 presents the estimated tonnages of material diverted by each system (using 1992 
data). 

The Region is expected to have predominantly single-family housing (72.5% - including semi- 
detached, duplexes and town houses) in the future. By the year 2000, housing m the Region is 
expected to consist of the following housing mix (HSA, 1994): 



single-family detached 
semi & low rise 
high rise dwellings 

Total Households (year 2000): 



155,302 (50% of total); 
84,026 (27% of total); 
69,944 (23% of total); 

309,272. 
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Riuablt lltffii and inldcDtlil vane 


nuaabit Ktnu and itildtDilal wuit 


7 coninuolir recycllntctDUM 3 in 


rtuiabic Henii and (ttidtoiiil waiie 


(Nelgnbowhood Recycling Dtpou 




• CuiniciloB of •aitlllit drop-orr 


■ CcaiimuUia of BttlUie ikcfoll 


Ml)tlflau|a. I la BrampKii. and 1 


• Coniwcllon o( latellile drq>-oll 


and Mini fttcyc ling Depoii) 




fadUtiM rot recycllDf 


(acHltlH lor rKyclin| 


In CalKlos, to icupi recycliblet, 


(iclllllti (or recycling 






(N<l|hboiiitiood Rtcyclini Ocpoil 


(NtilhbolKboa) Recycling DfpoU 


boittlwld bauidoiii waiit. 


(Nclghbnuibood Rtcycling Depoii 






and MiiU Rccyclln| Pcpouj 


and MtolRKyclint Dtpou) 


ftuiible ilemiiyid reildential wisie 
■ Canitnictk>nolialellittdropol( 
lurlllilM (or rtcyclini 
(NtlfbboutiDDd Rtcyclint Dtpoii 
and Mini Rtcyclisi Dtpou i 


uid Mini Rtcycling Oepou) 




HoMfilbl Uir**4 VcrJ Wsb 


RoUaallal Uaf f* Yard Wailf 


RialdiMlalUafaad Vat J Wailt 


R.lWrallal Uaf aod Yard Watit 


Rtildeallal Leaf and VarJ Wajit 


RttUtalial Leaf aa^ Yard Waalt 


Co«<cli<a 


CainllMl 


CatltiUaa 


CaltcUaa 


Colkcllaa 


Calecllaa 


• Llmllcd itHonil curblldt coUtcUon 


• StaionaJcuttnldacollactlonofltaf 


Staionilcubsktccollcci ion ol leaf 


■ Seaional curblldt colltcUon ul leal 


CotUctionfif Ira/und yard wait* ai 


Seasonal cufbiidt collcci ion of leal 


of kAf to6 jrird wane 


ud yard warn 


and yard Milt 


and yard waitt 


part of thru ttrtam pirk-itp 


and yard •ailt 


• May t< lont dnfMifr dtpou (or 


May bt loqic drop-oK dtpoti for 


May bt fcine drop-off depoli for 




May be itant drop-of ( depoti fcr 




Itaf and yard waal«()Ri 


leaf and yard watttORi 


leal and yard wiiii()Ri 


+ May be toint drop-off depoii for 


leaf ant yard «uit ( W\ 




Rt|ulailoai) 


Rtfulailau) 


Rttulailoni) 


leaf and yard xaitefSRi 
Rtguialitsni) 


RtgulalioiU) 






ReiMeaIbi lloalthtid Canvatilat 






RtiUealial lUaitbaU Comptallag 


* Backyard compotitr diiir^butkxt 


• Backyard compoattr dliinbuilon 


• Poor le iaor tHurH^Hon c( 


Door to door dlitribu/ioM of 


Poor lo door diitiibution of 


• Door to door dtitnintlion of 


proptmi (».I)V uDlti to tad ol 


profiaiBi (]e,in uDlli 10 CDd o( 
l»9}) 


boctfvdcompolltTt to S0% of 
lingli/miUf homthcldi. 


iaetyatd taofoturi la *0* o/ 
linilt family lumstluldi. 


boityard compoittn to 8€^ of 
limgU family hous*hetd* 


backyard compoturi lo iO% of 
ttngUfanily houitlicUl. 


* Ufllllnl uoimunKy cofnpDillng 


• Back yard compoaitn lo be uHd to 


Large J-btti rcayoflinf un'ti 


• Largt J-Ma rcav^tnnl uniri 


Largt J-hlri tompoiriitg urutt 


• Largt J-«<1 tomptiling uniti 


Llailiid oiimkoapatilii 


(t,IM ilnih family houMlwIdi, an 


JittnbtiltJ la t^arlmtni and to 


dtltfibultd to apartrntm and co 


dttiribi^td to apanmertt aitd to - 


dtitrlbuftd to apattmtm and to- 




addliloa of 1 3.000 to •■ IiiIb| 


SftTOIHt hrujrnf compitxtl 


optratitt homing con^leitri 


operctfivt hi*iting tttmpltxtt 


Cfttraav* homing cttm^ltMU. 




lyfltcm 


Promotion tf itntacomposnng lo 


» Promotion of vtnnicompotttng to 


prtrmotionafftrmicanipoiAngto 


ProrkOtionof'rtrwicampoiltngto 




• AMUIcnalcomiiluliUycoinpDftint 




muM-ftmnily Hfliri 


midli-fomity unlu 


mtiSh-fmiay unilt 






* Fromo4<m ^if community 


* Pnmowm ofccmmurtity 


• Ptvmotttm of community 








rumptMllHg 


compoitittg 


campotltng 


compoHing 



^ 



Tabit 9.1 

P«l Region 

HcsldtntUI Syslrm Componrnki 



Syilcm 1: 
EiJiUni 


Syitnnl: 
CilsUnt/Commillrd 


Syjtem J: 
IHrHt Cost 


Syslmi 4; 
KxpandMi lllUf Don 


Syittm S: 
V/tVDty 


Systnn «: 
MlJied W»jlt I'rocKsJng 


Olhir RnMulM Wm1( H'inio. 
(HI) W, Tnk Tul, Wkitt G»* 
C<>B«II«. Wkili GMdt DnH»' 

.u.) 

• Sptiiil curttW* colkciioni ol 
Oaiitmuuttt 

• SiwWcurtnidecollKilontof 

wbitt |(»a> 

• Drop-oil ikpoii lor wtilit |od(U 

• OnctiyMrKIIWcoUtciloaX 
Bolion CoBimunhy Ontre 

• Pirmuitni drop^l dtpoi tor H HW 
•tiliiBfllinnURoHllwdtUI 


CMktr RcildHllal W«it Mvcnlom 
(HB W, Ttitc Tvl, Wkllc G«>4» 
CclnUaa, WhMc GmIi Dnp^H 
til.) 

■ Sptclil curtinde collcctluiu uf 
Qulnmu Deei 

• Sptcjil cuitildt coUkiIoiu o( wtiiic 

DrofMirr depoli lor while goods 

• OmiyewHIIWcolleciicail 
BdIios Canmunlly Ceoire 

• Fennwtni drop-ofr depot fn H IfW 
u Uu BriiumU Rotd lindlUI 


Olker Rtildtnlial W>tl< Olvcniiia 
(HUW, Talllc ThI, WkHi Gaodl 
CDlleellai, WkUt a»di Dro|>-Oir 

• S|iei:ulcuth}idecoll(tiionso( 
CluUonu ireti (oUowing iht 
ClirliiniM KMod 

Specjil curbslde collecllonl of while 

goodi 

Dropoff dtpols for wh ire guodi 

• Once 1 yiu iltfW colkclioh 11 
Bo|[0(1 Communily CeQirc 
Penmnnn drop^n depoi lor MHW 
11 Ihe Briunnii Road UndliU 


OIktr Rttldentlnl Wulc Dlvenloa 
(HU W, T«lc Ttil, Wklll Gmdt 
CDlettlm, WkUe Gvodi Drop-OIT 
etc.) 

Special <ur bside collect nvm iM 
Oitlninu ireei 
■ Special cufbtldc colltci Ions of while 
goodi 
Drop-oil dcpotc i<M white goods 

• Once a year MHW cDlleclion at 
Bolioii Commurity Centre 

• Permanent dropoff depot lor H 1 IW 
ai (ht Brltaimii Road landlill 


Other HeiJdeallal Waile Dhinlon 
(HHW, Tadc Tail, WWlt Good! 
Celkelioa. Wblle Goods Drop-Oft 
tie.) 

Special curbside ctiilectiotis of 
Oifiiorai tieea lollowing the 
CUtliOnai teascai 

• Special curbildt collectioni ol wliiie 
goods 

• Prcp'off depots for ivbite gtxxis 

• Onceayear HHWcolleclional 
Botioo Ccmmuniiy Ctmre 
Peimanent drop-off depot lor Ml IW 
at Ihe Britannia Road hutdlill 


Oiktr RiiidcalUi Wane Divenlcn 
(iniW, Taltc Tail, While Goods 
ColceUoa, While Gaoda Drop-OIT 
■lej 

Special cutbslde collections of 
Oifliimu ircei 

• Special cuttKlde collections of 
wDlie goods 

Prop-of/ dcpoci for white goods 

• Once a year KilW collect ion at 
Bbllon ComniunUy Centre 

• Permanent drop-ofi depot for (IMW 
at die Brttmnla Road landfill 


• Cf nirallTHl wlndfOK (ompostlni ol 
l<*r ud yvd want (*i BruiptoA 
liie, Bflrvuila RoHt luidrill ud 
Ciltdoo tandllU) 


* Ceotf ilJzed windrow compoti lug o( 
III! mil ywd wu» (at Branploa 
ihe, BrUunU RoHl luidlUI ud 
CiledcaludriU) 


Csmpnling racUilki 

• ' Centralized h indrow canpccling ol 
kaf and yud wdsle (tl BnunpioA 
site. Biiiuinii Rond landlill Uld 
Cilednn Imdiill) 


Compsilill FaclKllii 

* Centralized windrow compoiling ol 
leal and yard waste (al Brampton 
■lie, Britannia Road laitdldl and 
Cilcdca landrill) 


CompMlIng Facllillei 

• Biiiiing ceninlUed wtndto* leaf 
and yard wasic comEioituig facilllies 
may be ciojed 

Crnirat contpcmns/xlliriti fin 
veiiel j for ctw^yoiting itftoufct 
ttpa/ated HomthoU orgaiuct iwti 
tlreatn) onJ tfof lUiJ ydrj u-ojre 


Con^oallag FaiUillci 

Cenlrallzed windrow composting of 
leal and yard waste (at BramploD 
site, Britannia Road iandlUI and 
Calcdcn Iwd(ill) 

New mixed waileffrfrrtiitns and 
campoilttig fxility 


Riaic Ccalra tm* A(U«III« 

• Miialclpll»MlcUDtre(C>lcdoo 
Lindllil nvnilDi cenn, AIMoa 
A Bnm[il<ii loodt lacbugn) 

• Chululilt re<iH cetitm niii by 
loclil unkt Of iMlullont 
(GoodwtU. SiWalcB Aimy, tie.) 

■ Food [tvH n|Ulail« (tvich u 
Srond HirvMi) 


Rtaw Claim tm* AcllvUIn 

• MillliclfKl ltu» centre (Ciledoo 
UndnU ac*v<a|ti| ceom, AIMoa 
* enrapicin |oiidi eictiugn) 

■ Chiriuble reuH cinlrei niB by 
■oclil lertlcc at|uluik]fii 
(Goodwill, Silvillos Ansy. eic.j 

• Pood KUH orimluUoa (ndi u 
Second Hirveil) 


R(UH CratrM •nd Aclltllka 

Mun icipal reuse centre (Olcdon 
Landlill tcivtnging ctntic, Albion 
A Brinipion good) eictuuigei) 
■ Oiariiablr rtuie cenliti nin by 
loclal leivice orgiinizatioiii 
(Goodwill. Salviiion Army, tie.) 
Food teuK otganilal ion ((uch H 
Second llaiveit) 


Reaie Cealrci aiiJ AdhMIti 

Municipal reuse cenlie (Caiediici 
LHiddU tcivenging centre, Albion 

• QurlUble rtUK cenirti ivn by 
■ocM ittvicc organiuiions 
(Goodwill, Silvatlin Army, etc j 

* Food leuse organization fsucn as 
Second Matveii) 


Reuic Cmlrea add Actlvitte ■ 

• Municipal reuse centre (Calcdon 
Landfill icavenging centre, Albion 
A Brampion goods eichangti) 

• Charitable reuse ccmrei run by 
iotial leivice organliaiioni 
(Goodwill, Salviiion Army, etc i 

• l"o«l itiue organiution (such ai 
Second 1 111 vtil) 


Rcuic Caalrei aad Acllvklcs 

* Municipal reuse centre (Catedon 
Landfill scavenging centre, Albion 
ft Btamplat goods eicbingH) 

• Chiriiible reuie centres rtin by 
social lervice osganiuiions 
(Goodwill, Silvitlm Aimy. elc ) 
Food Kuse orginiuiion (sucli as 
Srcond llwvetl) 
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Tabic*.! 

P(*l Rttlwi 

Rcaldtnlliil Sy*lnn Component* 



Snton 1; 
Edillnt 


S]filan3: 
EdiUnt/CamniiUtd 


System J; 
DIrNt CmI 


S]nl«m4: 
Expanded Bine Box 


SyiUm S: 
W*«mry 


Syitrm t: 
Ml»d Waile PrMaiiof 


MRFt 

(MRF) to 4CT nc|CltMM coUtcttd 

tnouoia (tea il» 
canoierclii/iiia ItunoBill •(«« tn 

u4 optiKcd ky UUtaw iiii<)<r 
conmcl ta Um R>|Ii» 
• MRF/r«i(n Suiloa In Bohon (or 
Cikihii miHrtal 
On« ftrw Ittgionat UttF fot 
praetllttif <idrf rtcyctatltt |ro 
mf9\ 20y*ar rt^trtmtittf 


MltFt 

• UUIw MRf ««y nnilB open bui 
vUl M b* p«i o( ite rtaUnilil 
lyiKin 

• MRF/Tnuttr Suilui In BoDoa (« 

• OinKwwtttlOKllMnffer 
frxtilliil i/iry ricyclattti tlo 
mtti 20y*ttr rtquirtmtHt) 


MRFt 

• UldUwMRFwill»ia«laa|iHiliui 
will B« bi pw< of lilt inlilntlil 
lyilnn 

■ MRFTTruHfci Siiiion in BoHon rsi 
Ciledon miitiU 
Out Kf Htfioiui MHFjw 
frrxetiing of dry tfcyclcblti Ho 
nufi 3S f€ar rtqurrmrnit 


MRFi 

■ UMUw MRF will itntin oprn but 
will Dd b< pM ol iht inldcHul 
lyiltm 

■ MRF/Tniul« Slillon in Bollon lor 
ClM« miliflnl 

• OmiiiwItttloiiaimiFfor 
pnKMjjnj if dry rltytlakln Ho 
men 20 y9Qr tt^\rtrntr\t\ 


MRFt 

• LiidltwMRFwIlliHniinoptnbui 
will RH bt pv □( itM rtfldtBiiil 
lytrem 

• MRF/Trusftr Siillon In Bollan It* 
Calnkui nii(«ii»l 

■ One iKw ftgfanal MKF Isr 
procrjf Mf of dry rrcyciaMn (to 
mm 20 year rtqtdtrtniiu) 


MRFi 

• Uidliw MR P will rtoiilD open bul 
w4U not bt pwl of Ibt (ttUtMliI 
lytitn 

• MRF/TniuItT Suilui In Bollcn l» 
Caltdon mtttriai 

. ftit nrw »rilo»el UKF/or 

procttling of dry rtcyclMet {to 
mrtt 20 year rttjuirtfntnti 


RaUntbl rnoHUaa ui t^Malla 

• )Ri prcmockia uid tikiciikiB 
propun, rocutd ca at mjdinilil 

rtdun waiu |«i«iiIdii, kicKidti 
vliltM. poncn, c*I<D4m. 
punpliita. idvtnlHntna tic 


• JRi pimoiloii ud Khicallos 
fn%fa, r«llH4 ca Hit rnldenllil 

ttaw. 

• Cammtf tduculai pD(nni lo 
■nluu WMI ftstnilcn, hcludti 
vidtof, potltn, catendm, 
puiptlttt. adnnliniiinii iic 


Rtlld<Bll>l rrtm»Utan4 UmiIIm 

• 3Rt promcHlcn ind educiiion 
poirini. fwuied on ttit nildtnilal 

KClOf. 

CoHiinKr cdiKMion profrnn to 
itduu wuit icDtriilon, Includtt 
vidiot, poitfn. cakndin. 
pwnptikii, •dvtriliemtnii cic 
PramaAon/tducaliaii en Diricl can 
pre from 
« Fromffatm/rducvnon program an 
tourct rtducn<m, prt-cytling, 
componlnf «»» onrf Kr>rH«| 


R«y«lUI FnilMlK* niJ Edacnlioa 

)Rj pronoiion Ud (iluciiiofl 
pro^ua, r«UHd on iL*(«ld<nilil 
IKtor. 

■ Ccnnimtr eduatlon propun lo 
ttduct wuii (Mumlon, Includtt 
vidtoi. poutn, ctltndui, 
punptiitu, •d««itlKflitnu «k 

• rmtuKliMl/ldufliilon OH Ci/Mindld 
Blm Bom frBfum 
Prvntoiio^tAtcaHori progrom on 
sourer ridurtton. prr-cychng. 
tontpouing r*iue and rrcycting 


RiiJdiillai rr«nolklt wd Edvcattoii 

■ 3Rl pfomolicn ind tducKlco 
[lojrini. loGUtd on ibt rtihlcnilil 

MClOf. 

■ Comuincr tdlKMlon progrun lo 
nduct w»sit lentfiiiai. Includtt 
vidtoi, pciltrt, cbltndun, 
piinptllttt. tdviitlienHnti tic 

• Fromonon/tdvtoiiortior wtUdry 
tymm 

• Prometton/tdutalion jor lairci 
rrducnor\^rt>eycHnf/rofnpoilingf 
rtuit/rrcyt:ltng 


HtiWiatlal mnMhn aid E'«a<laa 

• 3Rj piomcflon aid tducu km 
fiopim. (ocuHd en Ibt midtniltl 
IKtor. 

Coifumcr tducattin po|run to 
rtdun wuii ttntrtilon. includn 
vldtoi. poittrt, nitiidtn, 
pampbltu, adttfilitnitnu etc 
Framellort/tdiicanon for i<iiin < 
rtdtKlhn prirycllng. compoilin). 
reuie and rtcycUng 



Table 9.3 

Region or Peel 

Residential System Diversion Estimates 

1992 



Catnponeal 


Exlttlnt* 
Synttim 

pi version 
(loiiDea) 


Existing/ 

Coniniined 

Ptverslon 

(tonnes) 


PIfectCost 

Sfsteni 

PlveriJop 

(tohiies) 


Ejupanded 
BlgeBM 
ptyersloh 
(tobncis) 


Wet/Prjr 

Syisiem" 
Ulv^rslon 
(tojihes] 


lyisw " 

{cbiiipost 

iktidnikci) 

(loitneis^ 


myy 

(c6ihpost 

marketed!) 

(tonnes) 


Total Residential Waste (tonnes) 


59,967 


78,457 


115.156 


119,896 


161.111 


172,811 


232,792 


Paper 

Newspaper 

Comigatcd cardboard (OCC) 
Telephone [^rectories 
Mixed paper 


21,534 

1.234 

fit 

469 


21,986 
1,260 

479 


35,745 

4,028 

770 

479 


38,339 

4,550 

741 

5,907 


38,339 

4,550 

741 

5,907 


41,060 

6.287 

821 

24.184 


50.557 

7,787 

849 

42,976 


Subtotal (Paper] 


23,949 


24.452 


41.022 


49.538 


49,538 


72,353 


102,170 


Glass 


6,674 


6,814 


9,279 


9,743 


9,743 


8,663 


8.663 


Tinplate Steel (ferrous) 
Aluminum (non-rerrous) 

Subtolai Metal (Coniiningied) 


6,'i37 


6.266 


7,76i 


8,043 


8!043 


12,134 


i2,'l'34 


Plastic 
PET 
HDPE 
Other PlasUc 




t 


400 

467 



867 


476 

555 

2,160 

3;i96 


476 

555 

2,160 

3A96 


1,'6I3 


'■■■[■.■6i'3 


Subtolat (Plastic) 


694 


709 


Organlcs 
Food wastes 
Yard waste 


6,532 
10,735 


7,911 
27,059 


15,977 
35.004 


14,396 
29,287 


49,894 
35.004 


38.080 
33.201 


63.345 
37,859 


Subto'ia) (Organicsj 


17,267 


34,970 


50,982 


43,684 


MWs 


71,281 


101,203 


Wood Waste 


2.490 


2,490 


2,490 


2,490 


2,490 


2,495 


2.499 


Conslrucllon/Detnollllon Waste 


142 


142 


142 


142 


142 


379 


615 


Disposable Diapers 


















Textlles/I^ealher/Rubber 


390 


390 


390 


842 


842 


1,670 


1,670 


Other 


2,224 


2,224 


2,224 


2,224 


2,224 


2.224 


2,224 
IfiOS 


Subioiai (Wood - Oiher) 


Si246 


1246 


S',246 


5,698 


■■■•■■5;698 


'6:%i 


TOTAL 


59^67 


78,457 


115,156 


119,896 


161,111 172,811 


232.792 



Diversion Estimate : 



19% 



25^ 



37% 



38% 



51% 



55% 



74-% 
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The housing mix impacts on the extent to which different diversion components are effective, 
as described in Chapter 5.0. This impact is more pronounced in Region of Peel than in the 
Regions of York and Durham, due to the higher level of multi-family households (27.5% - 
including low rise), relative to single-family households. In this Region, Systems 3, 4 and 5 
do not lead to the same increased levels of potential diversion that are seen in other Regions 
because they rely on increased diversion from components that are most applicable to single- 
family households (e.g. behavioural changes due to direct costs applied to waste disposal). 
These differences are highlighted in the system descriptions below. 

A full description of the methodology used to estimate residential waste diversion is described 
in Chapter 5.0. Features and results specific to the Region of Peel are discussed in this 
chapter. 

9.1 System 1 • Existing 

Information on residential waste diversion activities was obtained from the following sources: 

• survey of regional and municipal staff, February-March 1993; 

• on-going discussions with regional and municipal staff, February-October, 1993; 

• miscellaneous reports to council, internal memoranda, etc. which are referenced at 
the end of this chapter. 

In 1992, an estimated 313,296 tonnes of residential waste were generated in Peel. Of this, 
59,967 tonnes were diverted and 253,329 tonnes were disposed. 

Residential recycling services in place as at December 31, 1992 consisted of the following 
activities: 

residential curbside recycling services to 228,300 households; 

drop-off depots at Britannia Road landfill; 

56,840 backyard composters; 

leaf and yard waste composting site in Brampton; 

composting area at Britannia Road landfill site; 

Compost demonstration site for pilot wet/dry projects; 

compost area at Caledon landfill; 

a Regional salvage centre in Caledon; 

Albion Reusable Goods Exchange; 

Williams Parkway Reusable Goods Exchange in Brampton; 

one permanent household hazardous waste depot at the Britannia Road landfill; 

once-a-year HHW collection at Bolton Community Centre; 

HHW depot located in City of Brampton; 

drop-off depot for white goods in Caledon; 

curbside pick-up of white goods in Brampton and Mississauga; 

extensive promotion and education program; 

MRF/transfer station in Bolton for Caledon material; 

Recyclable material processing at the Laidlaw MRF in Mississauga for Mississauga 

and Brampton material. 

Residential waste diversion was made up of the following activities: 

Blue Box curbside . 34,867 tonnes 

Dry Recyclables from depots 5,793 tonnes 

' Other Dry Recyclables diverted 1,375 tonnes 

Leaf and yard waste 7.661 tonnes 
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Household wet waste through backyard composters 9,606 tonnes 

Household Hazardous Waste ' 665 tonnes 

Total diverted 1992 59,967 tonnes. 

This information is summarized in Table 9.4. A more detailed description of diversion 
activities is presented in the text below. References for the information presented are contained 
in Section 9.7. 

Residential Recycling and Collection -.',■■- 

In 1992, total of 40,660 tonnes of dry recyclables were collected from both the residential 
curbside and depot recycling collection programs which included the following material 
breakdown: 

21,534 tonnes of ONP and OMG (commingled); 

1,234 tonnes of OCC; 

712 tonnes of Telephone Directories; 

469 tonnes of mixed paper; ' ^ 

6,137 tonnes of Aluminum and Steel (commingled); 

6,674 tonnes of Glass; 

694 tonnes of plastic; 

3,206 tonnes of metal, wood, tires, textiles, etc. 

One drop'Off site is maintained at the Britannia Landfill, where residential recyclables, ferrous 
metal, wood waste, drywall, paper and plastic and other materials which have been banned are 
collected. In 1992, 5,793 tonnes of recyclable materials were collected from these drop-off 
depots. 

Residential Household Composting 

In 1992 the program was updated to allow for the sale of subsidized backyard composters 
through established retail operations. 

An estimated 56,840 backyard composters had been distributed in the Region of Peel by the 
end of 1992, providing coverage of 33% of single-family households. 

To maintain the same coverage rate in the year 2,000, an additional 17,400 backyard 
composters (for a total of 74,240 units) would be needed. 

Residential Leaf and Yard Waste Collection/Composting Facilities 

Curbside collection of leaf and yard waste is limited in Region of Peel. In 1992, curbside 
collection of "green" waste in the Region of Peel totaled 7,661 tonnes. The City of Brampton 
collects leaves only in the fall, and some leaf and yard waste collection occurs in the urban 
areas of Caledon. The City of Mississauga carries out a limited degree of management of leaf 
and yard waste. 

Leaf and yard waste is processed in 3 centralized windrow composting facilities including one 
in Brampton, one at the Britannia Road landfill and one at the Caledon landfill. In 1992, the 
Region conducted an experiment at the Britannia Road landfill where, instead of composting, 
the leaves were mixed in with topsoil. The maximum staffing at any of the sites is 2 people. 
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Table 9.4 

Region of Peel 

Summary of Existing Residential Waste Diversion System Performance 

1992 



Regional Characteristics 


Regional PopulatioD 


755.178 


Total Number of Housebolds 


236.775 


— single-family detacbed 

— high rise 

— semi and low rise 


117.152 
55.039 
64,584 


Hotiseholds served by curtJside 


228,300 


Number of backyard composters distributed 


56.839 


Residential Material Diverted in 1992 


Blue Box 


34,867 tonnes 


Depots (Blue Box materials) 


5,793 tonnes 


E>epois (otlier materials) 


2,040 tonnes 


Leaf and yaid waste collection and composting 


7.661 tonnes 


Diversion through backyard composters 


9,606 tonnes 


Total residential waste diverted 


59,967 tonnes 


Residential waste diversion summary 


Residential waste generated 


313.296 tonnes 


Rcsidentiai waste diverted 


59.967 tonnes 


Residential waste disposed 


253.329 tonnes 


Residential waste diversion rate 


19.1% 


Sources: Social Environment Technical Appendix, May. 1994. 
Regional and Municipal Staff. 1993 
Reports to Council. 


- 
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Other Residential Waste Diversion 

Reuse Activities: The Region of Peel operates a salvage centre in Caledon that accepts old 
furniture, appliances and any non-hazardous material. Residents are encouraged to bring 
goods and take items home with them free of charge. The salvage centre includes a textile 
drop-off box for Goodwill. Approximately 3,500 items were brought to the site in 1992, of 
which 86% were reused by residents. Municipal officials estimate that the salvage centre 
diverted approximately 75 tons of material from landfill in 1992 (Chubb, 1993). 

Theie are two additional re-use centres operating in the Region, including: 

• the Albion Reusable Goods Exchange which diverted approximately 194 tons 
ofwastein 1992; 

• the Williams Parkway Reusable Goods Exchange in Brampton which 
diverted over 31 tons of waste in 1992 (Stewart, 1993). 

Household Hazardous Waste (HHW) Program: The Region operates one large 
permanent HHW depot at the Britannia landfill and a once-a-year HHW collection at the Bolton 
Community Centre. A third HHW collection site in Albion closed in 1992 pending full MOEE 
approval. In addition to the Regional facilities, a HHW depot is located in the City of 
Brampton. The depots are operated on behalf of the Region of Peel and member municipalities 
by Laidlaw Environmental Services. 

The following wastes were collected at the depots or on waste collection days: 

• 385 tonnes of Household Hazardous Waste ; 

• 2,240 Propane Tank units; 

• 168 tonnes of Motor Oil ; ' > 

• 7,258 Car Battery units. , ' _ 

White Goods: Caledon provides a drop-off depot for white goods. Weights of material 
diverted were not available. Brampton offers daily white goods pickup as well as a drop-off 
depot. This led to diversion of 381 tonnes (215 tonnes scrap metaiyi66 tonnes reuse) in 1992. 
Mississauga offers curbside pick-up of white goods, capturing approximately 507 tonnes in 
1992. 

Residential Promotion and Education 

Region of Peel has had an extensive promotion/education program on waste reduction and 
diversion in place for some time. In 1992, a brochure about backyard composting was 
published and distributed to approximately 185,000 non-apartment households. Newspaper 
advertisements have been utilized, and a hotline is available for composting information. The 
Region also runs an extensive IC&l waste reduction campaign. 

Public Sector Material Recycling Facilities (MRFs) 

Two MRFs operate in the Region, which include: 

• one public sector MRF/transfer station that is operated in Bolton for Caledon. It 
operates 8 hours/day. 2 days per week, for a total of 832 operating hours per year. 
It accepts ONP, PET, glass, aluminum and steel cans which are inventoried and 
sold directly to brokers. The facility, which is operated by 2 staff, reports an 
approximate 1% residue rate (Moffat, March 1993). Its' current annual throughput 
is 2,087 tonnes; 
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• the Laidlaw-Mississauga MRF, which processes all material collected from 
municipal curbside and apartment recycling programs in Mississauga and 
Brampton, in addition to materials from the IC&I sector. It began operation in 
1986 and processes fibre (ONP, OCC, OMG and telephone directories), container 
materials (glass, plastics, cans, etc.), and textiles. The annual design throughput 
capacity is 33,000 tonnes/year, and the facility was reported to be operating at 
capacity (with processing of IC&I in addition to residential recyclables). The 
facility is 22,500 square feet in size and operated 16 hours, 5 days per week with a 
staff of 8 per shift in 1992. 

In 1992, the. MRF processed 23,172 tonnes of residential recyclables. Of this, 
approximately 5% was residue and non-recyclable materials. 

It has been assumed that one new MRF, with capacity to process 59,(X)0 tonnes of dry 
materials on a. 2 shift/day, 250 day/year basis, would be constructed to meet the 20-year needs 
of the Existing System. 

Diversion Achieved 

Residential diversion by the Existing System was estimated at 19.1% in 1992. Waste flow for 
the Existing System is shown schematically in Figure 9.1. 

9.2 System 2: Existing/Committed 

In general, the Existing/Committed system includes; 

• all facilities and programs committed in the Region's most recent five year capital 
funding budgets (1993 to 1997 or 1994 to 1998 if available); 

• impacts of the provincial 3Rs regulations (described in Chapter 5.0); and 

• impacts of any other policy commitments at the local, regional, provincial or federal 
level, which had been announced by the end of 1992. 

The Region commissioned a study (Cave, 1994) on expanding the range of diversion options 
available to residents. The study has outlined a plan for construction of a series of seven 
Community Recycling Centres (CRCs), with a network of 12 Neighbourhood Recycling 
Depots (NRDs) (not including those at CRCs), and a network of mini-depots sited in public 
areas. Additional diversion through these facilities was based on the data in the report and 
discussions with Regional staff (Williams, 1994). The report also estimated the cost of 
constructing a new MRF to be owned by the Region. The report was accepted by council after 
the 1994-1998 budget estimates had been approved. For this analysis, it was assumed that 
construction of ail of these facilities would be included in the Existing/Committed System, and 
the most recent cost estimates (Cave, 1994) were used. The contract for collection and 
processing of dry recyclables for the City of Mississauga (and possibly Brampton and 
Caledon) will be awarded in May 1995. 

The tendering process is under discussion at this time. Prices will be sought for a number of 
options including weekly and bi-weekly collection. In addition, incremental costs of collecting 
various materials will be submitted as part of each contractors' bid. Disentanglement of waste 
collection responsibilities to the Regional level of government (it is currently managed at the 
municipal level) is also under discussion. Because of the number of issues which are 
unresolved at this time, staff could not confirm what the committed system in Region of Peel is 
likely to be (Markle, 1994. Williams, 1994). 
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Figure 9,1 

Region of Peel 

Estimated Waste Flow 

Residential System 1 — Existing 



Source 
Reduction 



Backyard 
Composting 



3% 



Leaf and Yard 
Waste Diversion 



.LVM ' . ' jt i - ' ^ ' -u.^ ffff™BF .jju i j.. i .. ' . ' .. .,.. ■ ■ ■ ■ ■ ■ ■ - i rr^ ft^ 



Composting 



•-lllBW!BBWW!mBB«WB^^— W 



May 1994 



Residential 
Waste Generation 



V_ 



3.1' 



2.4% 






/ 
13.6% _ 


1 


77.9% 



Disposal 



Source Separated 
Dry Materials 



Processing and 
Recovery 




Page 9-12 



Ministry of Environment and Energy 
CTA 3Rs Analysis - Service Technical Appendix 



For this reasons, it was assumed that the Existing/Committed system would continue to collect 
the materials collected by the Existing system. Capital costs of the Existing/Committed system 
include; 

• $12,300,000 to construct anew MRF to process 60,500 tonnesyyear of residential 
recyclable materials from Blue Box collection, community recycling centres and 
new mini-depots. Note that this facility costs less than the one in a recent Regional 
report, but has been sized to meet the 20- year needs of the Existing/Committed 
System on a 2 shift/day, 250 day/year basis. (Cave, 1994, Williams, 1994); 

• $29,000,000 is estimated for construction of 7 community recycling centres (Cave, 
1994, Williams. 1994).; 

• $720,000 was allocated to provide an additional 12,000 backyard composters for 
home composting (in 1993 capital and operating budget). 

In order to maintain the 38.8% coverage rate for backyard composters in the year 2000, an 
additional 18,130 units will be needed. 

The City of Mississauga has been the host community for an extensive demonstration project 
on Wet/Dry collection of household waste for some time. Some of the study documentation 
was made available to the study team following a meeting with City of Mississauga staff on 
March 7, 1994. Discussions with staff indicate that City of Mississauga is in favour of a three 
stream collection approach starting with leaf and yard waste, and adding food waste to the wet 
stream at a later date (MacDonald, 1994). The timing for implementation of the three stream 
system is uncertain at this time, as the new recycling collection contract has not been awarded. 
Dates of 1998 or 2002 have been discussed as possibilities. 

Because of the uncertainty involved, three stream collection of source separated household 
waste was not included in the Existing/Committed system. 

Impacts of the 3Rs Regulations 

Single Family Households 

The Region of Peel consists of three municipalities. Two of these have populations of greater 

than 50,000 (Brampton and Mississauga), while Caledon has a population between 5,000 and 

50,000. 

Region of Peel municipalities would be included in the 3Rs regulations, and would therefore be 
required to: . 

• provide recycling services to parallel garbage collection service (curbside or depot); 

• collect a list of "basic Blue Box" materials as well as two others; and 

• provide backyard composting programs. 

This level of service is currently in place in Mississauga. Mississauga collects the designated 
materials (ONP, aluminum, glass, steel and PET food and beverage containers) in addition to 
OCC, OMG, HDPE, mixed plastics and textiles. Brampton and Caledon collect fewer 
materials (OlSfP, PET, glass, ferrous and aluminum with the addition of telephone directories in 
Brampton). Both will need to add supplementary materials to the list presently collected to 
comply with the 3Rs Regulations. This will result in additional waste diversion. 
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Under the regulations, all municipalities of greater than 50,000 (Brampton and Mississauga) 
are also required to provide leaf and yard waste collection programs. Other municipalities 
(between 5,000 and 50,000), that have leaf and yard waste collection programs are required to 
compost the material collected. In the Region of Peel, leaf and yard waste collection is limited. 
Brampton and Mississauga will be required to provide some additional services for leaf and 
yard waste. The 3Rs Regulations stipulate that this service should be "reasonably convenient" 
and can include drop-off depots. The increased diversion resulting from this requirement was 
estimated assuming that recovery of leaf and yard wastes will increase to approximately 60%. 

Impacts of3Rs Regulations on Recycling by Households in Multi-Family Buildings 
Recycling services were provided to an estimated 228,300 single, multi-family and rural 
households in 1992. Based on this it was assumed that 85% of multi-family residences 
received some form of recycling service in 1992. The 3Rs Regulations require that owners of 
buildings containing six or more units in communities of greater than 5,{XX) provide source 
separation programs. Collection of the source separated material is the responsibility of the 
municipality. Many opportunities are currently available in the Region of Peel for recycling by 
multi-family households. Implementation of die 3Rs Regulations is Ukely to increase recycUng 
opportunities for multi-family households and increase diversion, since a significant portion of 
households are multi-family units. The resulting diversion has been estimated assuming that 
100% of multi-famUy households are provided with recycling opportunities (although the exact 
number of households in buildings containing 6 or more units is not known). 

Impacts of Other Policy Commitments 

The impacts of NAPP are incorporated into the diversion rales through source reduction 
estimates. The potential impacts ofCIPSI have not been considered in the estimates. 

Diversion Achieved 

Diversion by the Existing/Committed System is estimated at 257c to 28% by the year 2000. 
Waste flow for the Existing/Committed System is shown schematically in Figure 9.2. 

9.3 System 3 - Direct Cost 

A Direct Cost system would charge a rate of $1 per bag or tag for garbage disposal by single- 
family households. Collection of Recyclables (Blue Box) and leaf and yard waste collection 
programs would be provided at no direct charge to the householder. This system provides an 
economic incentive for householders to divert more dry materials Uirough the existing Blue 
Box system, leaf and yard waste through backyard composting and separate curbside 
collection, and also to divert household food wastes through backyard composters. 

The Direct Cost system would impact on the behaviour of 224,220 single-family households 
by the year 2000 (whose garbage is either disposed at the curb, or hauled to transfer stations). 
It was assumed for diversion estimates that multi-family households would not be impacted, as 
their garbage is managed by building owners and the private sector. 

Backyard composters would be distributed to 80% of single-family households (179,380 
households ) by the year 2000 as part of this system to provide increased opportunities for 
voluntary diversion of wet waste. It is assumed that because of the strong economic incentive 
to do so, up to 90% of tiiese backyard composters would be used effectively to divert 169 
kg/composter/year. In addition, it is assumed that up to 50% of multi-family households may 
participate in some community or on-site composting activities, and divert up to 54 
kg/household year of wet wastes. 
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Figure 9^ 
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The Direct Cost System requires collection of only the materials that are collected in the 
Region's Existing/Committed system and does not rely on the addition of more materials or 
services to increase diversion. Discussions with Regional and municipal staff indicate that 
implementation of a Direct Cost system is under consideration, but may take a number of years 
to implement (MacDonald, 1994, WUIiaras, 1994) 

It has been assumed that one new MRF, with capacity to process 93,000 tonnes of dry 
materials on a 2 shift/day, 250 day/year ba^is, would be constructed to meet the 20-year needs 
of the Direct Cost System. 

Diversion by the Direct Cost system is estimated at 37% to 40% by the year 2000. Waste flow 
for the Direct Cost System is shown schematically in Figure 9.3. 

9.4 System 4 - Expanded Blue Box ., ' 

With some municipal variations, the Existing/Committed System in the Region of Peel collects: 

• ONP; 

• PET; . . . 

• Aluminum and steel; 

• Glass; 

• PET 

• OCC, HDPE, mixed plastics and textiles (Mississauga) 

• Telephone Directories (Brampton);. 

The Expanded Blue Box System would therefore require that all municipalities provide for 
collection of all of the following materials: 

• boxboard; • film plastic (LDPE); 

• polycoat (e.g. milk cartons); • foam plastic and rigid trays (PS); 

• magazines and catalogues (OMG); • textiles; 

• other rigid plastic bottles & tubes • mixed paper. 
(HDPE, PVC, PP. LDPE); 

In addition, backyard composters would be distributed to a total of 179,380 single- family 
households by the year 2000. It is assumed that 80% of these composters would be used 
effectively to divert 169 kg/composter/year. ' , ' , „ 

Multi-family households would be assumed to divert dry materials at 50% the rate of single 
family households. In addition, it is assumed that up to 50% of multi-family households may 
participate in some community or on-site composting activities, and divert up to 54 
kg/household year of wet wastes. 

It has been assumed that one new MRF. with capacity to process 1 1 1,200 tonnes/year of dry 
materials on a 2 shift/day, 250 day/year basis, would be constructed to meet the 20-year needs 
of the Expanded Blue Box System. " ^ 

Diversion by the Expanded Blue Box System is estimated at 38% to 41% by the year 2000. 
Waste flow for the Expanded Blue Box System is shown schematically in Figure 9.4. 
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Figure 93 
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Figure 9,4 
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The City of Mississauga has been the host community for an extensive demonstration project 
on Wet/Dry collection of household waste for some time. Some of the study documentation 
was made available to the study team following a meeting with City of Mississauga staff on 
March 7, 1994. Discussions with staff indicate that City of Mississauga is in favour of a three 
stream collection approach starting with leaf and yard waste, and adding food waste to the wet 
stream at a later date (MacDonald, 1994). The timing for implementation of the three stream 
system is uncertain at this time, as the new recycling collection contract has not been awarded. 
Dates of 1998 or 2002 have been discussed as possibilities. 

A three stream Wet/Dry system would serve all single-family homes in the Region (224,220 
households by the year 2000). Some multi-family units would also be served with wet/dry 
collection, depending on space availability in the buildings and on building owners' 
willingness to participate in the program. Multi-family units would be assumed to diven wet 
and dry materials at 50% the rate of single family households. In addition, it is assumed that 
up to 50% of multi-family households may participate in some community or on-site 
composting activities, and divert up to 54 kg/household year of wet wastes. 

Backyard composters would be distributed to a total of 179,380 single-family households by 
the year 2000. It is assumed that 80% of these composters would be used effectively to divert 
169 kg/com poster/year. 

A central in-vessel composting facility with a design capacity of 1 1 8,000 tonnes/year would be 
required to process collected household wet waste. U has been assumed that one new MRF, 
with capacity to process 1 1 1,200 tonnes/year of dry materials on a 2 shift/day, 250 day/year 
basis, would be constructed to meet the 20-year needs of the Wet/Dry System. 

Diversion by the Wet/Dry System is estimated at 51% to 53% by the year 2000. Waste flow 
for the Wet/Dry System is shown schematically in Figure 9.5. 

9.6 System 6 - Mixed Waste Processing 

The Mixed Waste Processing and composting system builds on the Existing/Committed 
system, and processes the "third bag" of garbage (which remains after Blue Box recycling, leaf 
and yard waste collection and backyard composting). Some additional dry recyclables are 
removed and processed at the front end of the mixed waste processing and composting plant 
and the remaining mixed waste stream is composted. Finished compost which meets MOEE 
guidelines would be marketed, but in a worst case scenario (where compost quality does not 
meet MOEE guidelines), it may require disposal in landfill. In either scenario, considerable 
mass reduction occurs in the composting process and would result in a reduction of the tonnage 
leaving the mixed waste composting plant. 

Backyard composters would be distributed to a total of 179,380 single-family households by 
the year 2000. It is assumed that 70% of these composters would be used effectively to divert 
169 kg/com poster/year. In addition, it is assumed that up to 50% of multi-family households 
may participate in some community or on-site composting activities, and divert up to 54 
kg/household year of wet wastes. 

Multi-family households would be assumed to divert dry materials at 50% the rate of single 
family households. It has been assumed that one new MRF, with capacity to process 60,500 
tonnes/year of dry materials on a 2 shift/day. 250 day/year basis, would be constructed to meet 
the 20-year needs of the Mixed Waste Processing System. 
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Figure 9.5 
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A mixed waste processing and composting plant with design capacity of 360,000 tonnes/year 
would be required to process the mixed waste stream. The mixed waste processing and 
composting plant can divert both wet and dry materials generated by multi-family households. 
These streams are not easily recovered in the other systems considered. In Peel Region, where 
multi-family units make up a reasonably high portion of households (27.5%-incIuding low 
rise), this is an important factor in increasing diversion. 

Diversion, by the year 2000, by the Mixed Waste Processing and composting system is 
estimated at: 

55% to 58% if compost quality does not meet MOEE standards, and 
74% to 77% if compost quality meets MOEE standards. 

Waste flow for the Mixed Waste Processing System is shown schematically in Figure 9.6. 
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Figare 9.6 
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10.0 REGION OF HALTON RESIDENTIAL SYSTEM WASTE DIVERSION 
ESTIMATES 

This chapter discusses the two residential waste diversion systems for the Region of Halton. 
Table 10.1 presents the components of the two systems. Components italicized in the Existing 
and Existing/Committed Systems are those components which must be added to provide the 
same level of 3Rs service throughout the estudy period (to accomodate projected population 
increases). 

Table 10.2 presents the estimated tonnages of material diverted by each system (using 1992 
data). 

Table 10.2 
Estimated Residential Waste Diversion in Region of Halton in Year 2000 



Svstem 



1-Existmg 
2-Existing/Com mitted 



Estimated Diversion by Yearl2000 



No Source Reduction 



34% 
39% 



Source Reduction 



37% 
42% 



Two diversion values are presented for each system. The lower value is achievable by the year 
2000 if no source reduction occurs. The higher value is achievable by the year 2(XX) if a 3% 
level of source reduction is achieved. Other residential systems were not evaluated for Halton 
as it has its own landfill, and is not part of the detailed 3Rs assessment. 

The diversion achieved by each system is summarized in Table 10.3. 

The Region of Halton is expected to have predominantly single-family housing in the future. 
By the year 2000, housing in the Region is expected to consist of the following housing mix 
(HSA, 1994): 



single-family detached households 
semi & low rise households 
high rise households 

Total Households (year 2000): 



95,314 (66% of total); 
29,073 (20% of total); 
20,759 (14% of total); 

145,146. 



10.1 System 1 - Existing 

Information on residential waste diversion activities in the Region of Halton was obtained from 
the following sources: 

• survey of regional and municipal staff in February-March, 1993 by the Study 
Team; 

• on-going telephone communication with regional and municipal staff, and waste 
management contractors, February-October 1993. 
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Table 10.3 

Region of Hal ton 

Residential System Diversion Estimates 

1992 



CompoMnt 


Existing 

System 

Dlvcrdon 

(tonnes) 


System 

DIvenkm 
(tonnes) 


Toial ResideniiaJ Waste (tonnes) 


46,393 


52.288 


Paper 

Newspaper 

Corrugaied cardboard (OCC) 

Mixed paper 


15.923 
2,177 


15.923 

2.177 
4,515 

22;6r5 


Subtotai (Paper) 


18,100 


Glass 


4.944 


4.959 


Tinplatc Steel (ferrous) 

Aluminum (non'fcrrous) 
PiKtic 

Fhl 
HDPE 
Other Plastic 






Subtotal (tin, Aium.Plastic) 


3.656 


"4.170 


Organics 

Food wastes 

Yard waste 

SubtotaJTOr^iiDics) 


2.953 

16.390 

r9.343 


3.528 
16.660 

2aT88 


Wood Waste 







Construction/Demolition Waste 


356 


356 


Disposable Diapers 







Textiles/Lea tber/Ru'bber 







Other 







Subtotal (Wood • Other] 


35« 


356 


TOTAL 


4639: 


k| 52,288 


Diversion Estimate = 


34% 


39% 
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In 1992, an estimated 135,193 tonnes of residential waste were generated in Halton. Of this, 
46,393 tonnes were diverted and 88,800 tonnes were disposed. 

Residential recycling services in place as at December 31, 1992 consisted of the following 
activities: 

• residential curbside recycling services to 116,320 households; 

• four drop-off depots throughout the Region; 

• regional MRF to process recycables; 

• 25,700 backyard composters; 

• leaf and yard waste composting at several different privately owned facilities 
throughout the Region and municipal site in OakviUe; 

• WASTEWISE goods exchange and recycling depot; 

• curbside and drop-off services for white goods; 

• extensive promotion and education program. 

Residential waste diversion was made up of activities that contributed to the following 
estimated diversion totals: 

Blue Box curbside 23,450 tonnes 

Dry Recyclables from depots 3,600 tonnes 

Leaf and yard waste 1 5.000 tonnes 

Household wet waste through backyard composters 4,343 tonnes 

Total diverted 1992: 46,393 tonnes. 

This information is summarized in Table 10.4. A schematic of waste flows for this system 
(projected to the year 2000) is presented in Figure 10.1. A more detailed description of 
diversion activities is presented in the text below. References for the information presented are 
contained in Section 10.3. 

Residential Recycling and Collection 

The participation rate for the Blue Box program has been reported at 100%, due to the 
mandatory recycling lequirement in die Region. There are four drop-off container stations in 
the Region which accept ONP, OCC, glass, scrap metal, drywall and green wastes. Dry 
materi^ recovered by curbside and depot programs included; 

• 15,923 tonnes of ONP and OMG (commingled); 

• 2,177 tonnes of OCC; 

• 3,650 tonnes of Aluminum, Steel and Plastic (commingled); 

• 4,944 tonnes of Glass; 

In addition, 2,268 tonnes of green waste were collected at depots. 

Residential Household Composting 

Composters were distributed by each of the individual municipalities in the Region of Halton. 
An estimated 25,700 backyard composters had been distributed by die end of 1992, with a 
coverage rate of 29% of single-family households. 

To maintain the same coverage rate in the year 2000, an additional 7,730 backyard composters 
(for a total of 33,430 units) would be needed. 
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Table 10.4 

Region of Hal ton 

Summary of Existing Residential Waste Diversion System Performance 

1992 



Regional Characteristics 



Regional E\)pulation 

Total Number of Housebolds 

— single-family deiacbed 

— hi^rise 

— semi and low rise 

Households served by cuibside 

Number of backyard composters distributed 



322,467 

111.586 

73,258 
16,374 
21,954 

116,320 

25.700 



Residential Material Diverted in 1992 



Blue Box 

Depots (Blue Box materials) 

Leaf and yard waste collection and coniposung 

DiversitHi througb backyard composters 

Total residential waste diverted 



23,450 tonnes 
3.600 tonnes 

15,000 tonnes 
4.343 tonnes 

46,393 tonnes 



Residential waste diversion summary 



Residential waste generated 
Residential waste diverted 
Residential waste disposed 
Residential waste diversion rate 



135.193 tonnes 
46,393 tonnes 
88.800 tonnes 
34.3% 



Sources: Social Environment Technical Appendix. May, 1994. 
Regional and Municipal Staff. 1993. 
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Figure 10.1 

Region of Halton 
Residential System 1 — Existing 
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Residential Leaf and Yard Waste Collection/Composting Facilities 

In 1992, collection of leaf and yard waste in Halion totaled 15,000 tonnes, through a 
combination of curbside collection and drop-off services. 

Leaf and yard waste collected at the Regions' transfer stations were delivered to Scon's Farms 
in Milton, as were leaf and yard wastes collected in Halton Hills. Oakville operates its own 
composting site for leaf and yard waste, and Burlington and Milton send their collected leaf and 
yard wastes to local fanners and landscape companies. Burlington provides a seasonal drop- 
off service for brush and Christmas trees, which the city chips and offers back to the public or 
uses in parks. Milton also collected pumpkins following Halloween and delivered them to a 
hog fanner for animal feed. 

Other Residential Waste Diversion 

Reuse Activities: The Region operates a community-based resource centre and diversion 
facility called WASTEWISE, which serves many purposes. It is an education/information 
service; a reuse centre (accepting office furniture, household goods, etc.); a repair area for 
broken household appliances and equipment and a recycling depot for materials that are not 
accepted by the Blue Box program. This includes six grades of plastics, eight grades of paper, 
scrap metal, textiles, aggregate, egg cartons, rubber, film canisters etc. 

Household Hazardous Waste (HHW) Program: Halton residents have access to two 
permanent household hazardous waste drop-offs staffed by the Region. One is located in 
Burlington (open one day/week, operated by Laidlaw Environmental Services), and the oOier 
in Milton (open three days/week). In 1992, the following quantities of waste were diverted: 

• 192,200 litres of HHW; 

• 2.977 vehicle batteries; . 

• 1,285 propane tanks; 

• 45 fire extinguishers. 

White Goods: Halton residents had access to curbside and drop-off services for white 
goods which are delivered to scrap dealers for shredding and recycling. In 1992, collection 
totaled 370 tonnes. • . . 

Residential Promotion and Education 

The Region and the area municipalities are jointly responsible for 3Rs education and 
promotion, except for the HHW program, which is promoted by the Region. Municipaliues 
conducted advertising, seminars and open houses to promote backyard composting. 
WASTEWISE also provided education and information, and is producing a guide on starting a 
community resource cenu-e. 

Material Recycling Facilities (MRFs) 

The Region was served by one publig MRF (located in Oakville) in 1992. It was owned by the 
Region, and operated under contract by Halton Recycled Resources Inc. The facility had a 
design capacity of 30,000 tonnes and processed approximately 25,000 tonnes in 1992. The 
MRF was operated 24 hours/day, 5 days/week by 36 staff. In general, between 3% and 5% of 
material was left as non-recyclable residue for disposal. (The regional MRF was closed in 
1993, and processing of dry material occurred in a MRF operated by Halton Recycled 
Resources Inc.) 
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Diversion Achieved 

The estimated residential waste diversion rate for the Existing System was 34.3% in 1992. 

10.2 System 2 - Existing/Committed 

In general, the Existing/Committed System includes: 

• all facilities committed in the Region's most recent five year capital funding budgets 
(1993 to 1997, or 1994 to 1998 if available); 

• impacts of provincial 3Rs regulations (described in Chapter 5.0); and 

• any other policy commitments at the regional, provincial or federal level, which had 
been announced by the end of 1992, 

The following measures are outlined in Halton Region's 1992 Development Charges Study and 
the 1993 Capital and Operating Budgets and five year forecast for Waste Diversion: 

• $500,000 has been allocated in the 1993 capital budget for the design and 
construction of a new Household Hazardous Waste Depot on location at the new 
Regional landfill site; 

• $25,000,000 has been allocated for the design and construction of a Regional 
Composting facility. However, it is important to note that no provision has been 
made for the facility in the 1993 Capital Budget and five year forecast; 

• $255,000 for the purchase of recycling vehicles from 1993 to 1997. However, the 
Operating Budget indicated that the vehicles would be sold for approximately 
$255,000 in conjunction with the new tender contract for the collection of 
recyclables; 

• $207,000 has been allocated in the operating budget as a result of a change in the 
service level of the Household Hazardous Waste Depot in Burlington. The Facility 
will operate each Saturday of the month as opposed to once per month in prior 
years; 

• $87,700 has been allocated in the operating budget as a result of the "Shared 
Responsibility Demonstration Project" whereby the Region is responsible for the 
collection of recyclables, while the Province (in conjunction with the 
Commercial/Industrial sector) is responsible for provision of the materials recycling 
facility. The province has provided a grant for processing costs. With the 
termination of operations at the Oakville MRF, a $145,000 reduction in the 1993 
operating budget was anticipated; 

• $34,300 was allocated (1993) to purchase 17 new Igloos (12 as replacement and 5 
for new sites); 

• $107,400 has been estimated in the 1993 operating budget for Waste Reduction 
Education Programs and display materials designed to increase participation rates; 

The Region expanded the range of materials collected in the Blue Box program to include the 
following additional materials; 
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polystyrene; 
aluminum foil; 
HDPE; 
boxboard; 
fine paper; 
mixed paper: 

The Town of Oakville implemented a ban on collection of grass clippings. An additional 5,000 
new composters were distributed to Regional residents. 

Impacts of the 3Rs Regulations 

Single Family Households 

The Region of Halton consists of four municipalities. Two have populations of greater than 
50,000 (Burlington, Oakville), while Uie other two (Halton Hills and Milton) have populations 
between 5,000 and 50,000. 

Municipalities in Halton would be included in the 3Rs regulations, and would therefore be 
required to: 

• provide recycling services to parallel garbage collection service (curbside or depot); 

• collect a list of "basic Blue Box" materials as well as two others; and 

• provide backyard composting programs. 

The designated dry materials (ONP, OMG, aluminum, glass, steel and plastic food containers) 
are collected, along with several supplementary materials (PS, aluminum foil, HDPE, 
boxboard and fine paper), therefore no additional diversion of dry materials is likely. 

Under the regulations, all municipalities of greater than 50,000 (Buriington, Oakville) are 
required to provide leaf and yard waste collection programs. These municipalities currently 
meet this requirement with collected leaf and yard waste. Leaf and yard waste from Oakville is 
composted at the Regional compost site, and leaf and yard waste from Burlington is used by 
local farmers and landscape companies. Under Uie regulations, other municipalities between 
5,000 and 50,000 that have leaf and yard waste collection programs are required to compost 
the material collected. This is not likely to be a major factor for municipalities in the Region of 
Halton. 

Since the required levels of service are well ^tablished in most municipalities, die diversion 
impact of additional services that would result from implementing the 3Rs Regulations in 
Halton is expected to be minor. 

Impacts ofBRs Regulations on Recycling by Households in Multi- Family Buildings 
The 3Rs Regulations require that owners of buildings containing six or more units in 
communities of greater than 5,000 provide source separation programs for collection by die 
municipalities. Some opportunities are currentiy available in the Region of Halton for recycling 
by multi'family households. Implementation of the 3Rs Regulations is likely to increase 
recycling opportunities for multi-family households. The resulting diversion has been 
estimated assuming that 100% of multi-family households are provided with recycling 
opportunities (although the exact number of households in buildings containing 6 or more units 
is not known). 
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Impacts of Other Policy Cominitnients 

The impacts of NAPP are incorporated into the diversion rates through source reduction 
estimates. The potential impacts of CIPSI have not been considered in the estimates. 

Diversion Achieved 

Diversion by the Existing/Committed system will not be significantly greater than that of the 
Existing System, and is estimated at 39% to 42% by the year 2000. Waste flow for the 
Existin^Committed System is presented schematically in Figure 10.2, 
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Figure 10^ 

Region of Halton 
Residential System 2 — Existing/Committed 



Source 
Reduction 



3% 



Backyard 
Composting 



Leaf and Yard 
Waste Diversion 



Composting 



'^nnmnniaiiiinnnmg j i. 



Residential 
Waste Generation 



3.8% 



11.1' 



23.7% 



58.4% 



Source Separated 
Dry Materials 



Processing 
Recoveiy 



and 1 

u 



Disposal 



ni«nn!99«9l!nKnRn«RnRnninnnB 



May 1994 



Page 10-14 



Ministry of Environment and Energy 
GTA 3Rs Analysis - Service Technical Appendix 



11.0 IC&I WASTE PROJECTIONS AND COMPOSITION 

11.1 Introduction 

This chapter presents the basis for estimates of historical and future IC&I waste generation in 
the GTA Regions. Estimated IC&I waste composition is also presented, and the method by 
which the IC&I waste composition estimates were developed is described. 

Residential and IC&I waste projections and composition estimates were estimated separately 
for each GTA Region for this study. Residential waste generation and composition estimates 
were addressed in Chapter 4. 

11.2 IC&I Waste Projections 

11.2.1 Data and Me thndolngv U.sed 

In this study the term "IC&I waste generation" refers to the rate of IC&I waste disposal in 
1987. This is the year from which provincial waste diversion objectives (which are stated as a 
reduction in the waste disposal rate per capita recorded for 1987) will be measured in the 
future. IC&I waste which had historically been recycled prior to that time and had not 
traditionally been disposed in municipal landfills, is not of interest to the study and is not 
included in these estimates. Where IC&I waste disposal is discussed, it refers to the recorded 
disposal rate in GTA for any given year. 

IC&I waste projections for the GTA were developed by examining IC&I waste disposal 
patterns in each GTA Region for the period 1986 to 1992. Historical waste generation rales 
(expressed as tonnes/employee/year) were applied to future employment projections for each 
GTA Region to estimate future IC&I waste generation by Region. These estimates were added 
together to estimate IC&I waste projections for the GTA for the period 1993 to 2015. 

Where possible, IC&I waste projections were based on IC&I waste disposal rates recorded for 
1987. Where 1987 data were unusually high, an appropriate or typical rate was chosen, based 
on the available data. 

Historical IC&I waste disposal data for each region for the years 1986 to 1992 are presented in 
Table II.I. Table 11.2 presents estimated employment levels and estimated per-employee 
disposal rates for those years (Hemson Consultants Ltd., 1989; and Clayton Research 
Associates, 1991, Hardy Stevenson and Associates, 1994). Table 11.3 presents employment 
projections for 1993 to 2015, which are based on data accepted for planning purposes by the 
GTA and Regions (Hardy Stevenson and Associates, 1994). For all Regions except Duriiam, 
these are based on data prepared for the Office of the Greater Toronto Area (OGTA) (Hemson 
Consulting Ltd., and the Coopers Lybrand Group, 1993). For Durham Region, data adopted 
by the Region have been used. 

The methods by which the historical data and the future employment projections were used to 
estimate future IC&I waste generation are discussed in the following sections. 

11.2.2 I C&I Waste Generation Estimates for Region of Durham 

It was assumed for analysis that most IC&I waste from Region of Durham was disposed in the 
Brock West landfill. Data were obtained from Metro Toronto staff on the quantities of total 
waste disposed by Durham sources (residential and IC&I) in Metro landfills for the years 1986 
to 1992 (Scanga, Metro Works Department, 1993). There was a discrepancy between the 
residential quantities reported by Metro and Durham (Collis, Region of Durham, 1993). For 
this analysis, the Study Team used the residential quantities reported by Durham (which were 
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Table 11.1 
Summary of Available Data on IC&l 
Waste Disposal by Region In GTA Landfills 
1986-1992 



-!■ 



■^ imf 



1986 
1987 
1988 
1989 
1990 
1991 
1992 




152,125 
161,826 
190.509 
189,353 
190,264 
118,694 
62,615 



<tottne$> 



T 



109.100 

111,100 

93,300 

101,000 

70,000 

13,800 



ICAI 

(tontiu) 



449.360 
478,926 
470,449 
361.513 
224,086 
44,203 



WH«t« |>|spuse) 



1,445,857 

1 ,490,098 

1.405,066 

1,241,573 

1.169.697 

704,492 

200.015 




"WT^ 



221,650 
339,487 
336,712 
377.296 
303,689 
161,643 
26,434 



Notes: 

1) ICftI wute quanlilies to landfill wcie calcullled by difference between lolal waste to Undfitl and residenliat waste to laiuinil 

2) 1986 Dufhwn value Ajuali total waste tandfilled (from SWEAP 4.1 report,198«) leis reiidenlial waile to landfilKesUmated from 1987 generation rate) 

3) 19ST Durham value equals loUl waste landfilled (from MacLaren Waste Study.1988) less residential waste lo landfill 

4) Total waste to landrdl for Durtiam taken from Metro landnil records for 19881 992; tonnages for Brock & Scott landfills added lo total waste landniled. 
3) Residential watte to UndnU taken from Region of Durham landfill records. 

6) Metro landmi data taken from Melio Toronto landfill records 

7) 1991 Metro IC&l quantity excludes waste export. Metio estimates that 400,000 tonnes were exported, which is assumed to be primarily ICftl 

8) 1992 Metro ICAI quantity excludes watte export. Metro estimates that 1 ,000.000 tonnes were expoiled. which it assumed to be primarily ICAl 

9) 1991 Peel ICAI quantity excludes waste export. Peel estimates that 53,125 tonnes were exported, which is assumed to be primarily IC&l 

10) 1992 Peel IC&l qutnlity excludes waste export. Peel estimates ihBl 253,183 tonnes were exported, which is assumed lo be priniarily ICAI 

1 1) 1988 residential landfill qLantity for Region of York from Table 2-1, Waste Management Study, 1989, MacLaren 

12) 1988 iciidential landfill pciccnuge for Region of York applied to 1986 and 1987 to calculate quantity going to landfill (31 8%) 

13) 25,000 tonnes added to toul watte landfilled fM the Township of King and Georgina Landfills for I986-I99I; 15,000 tonnes added for 1992. 
(personal communication with Mr. I. Flewelling - Region of York) 

14) Halton landfill daU (1990 - 1992) tuppUed by Region of llalton; DaU provided by MOliE in July J993 indicate that IC&l waste landfilled in 1987, 1988 
and 1989 totaUed 109.100. II 1,100 and 93,300 tonnes respecUvely. ' . : 
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Wsstepl^poM) 



^ki^i^Wi^M^MiiiM 



1,819,632 
2,549,872 
2,522,313 
2,371,971 
2.126.163 
1.278.915 
347,066 
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Table 11.2 






Year 



1986 
1987 
1988 
1989 
1990 
1991 
1992 



Durham 



137,264 
141,537 
145.943 
150,485 
155.170 
160,000 
166.025 



Estimated Number of Employees 

and Estimated IC&I Disposal Rates 

in GTA Regions 

1986-1992 



Es^iiiilte^l I^n>n|M;i- of Eitipiqtye^s 



Hal ton 



119,000 
122,932 
126.993 
131.189 
135.523 
140,000 
145.192 



Peel 



304,000 
317,874 
332,382 
347.552 
363,414 
380,000 
390,337 



Meiro 



1 ,349,000 
1.353.174 
1,357.361 
1.361,561 
1.365,774 
1 ,370.000 
1,379.686 



York 



Estimate4 IC&I Disposal H«f« 

(tonnes/em ploy ee/yea r) 



Durham 



170,000 
183,631 
198.356 
214.261 
231.441 
250,000 
259.571 



111 
1.14 
1.31 
1.26 

1.23 
0.74 
0.38 



llaltoii 



0.89 
U.'87 
0.71 
0.75 
0.50 
O.IU 



Peel 



1.41 
1.44 

1.35 
0.99 
0.73 
0.76 



Notes: 



1) Employmenl dau: Social Environmeni Technical Appendix, May. 1994. ^ 

2) Esiimatcd iC&I disposal rale for years alter 1989 are presented to show dramatic decrease in disposed IC&l 
wasie in each GTA Region from 1990 on. as a result of increased waste export and other factors. 



Metro 



1.07 
1.10 
1.04 
0.91 
0.86 
0.81 
0.87 



^^: 



York 



1.30 
1.85 
1.70 
1.76 
1.31 
0.65 
0.10 
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Table 113 

Employment Estimates (1986 - 1992) 

Employment Projections (1993 • 2015) 

For GTA Regions 



: 


iiiii \ 


IDIiHiam'l' 

W0ir,^ii,f^0^^^^:^j^ -f. 


Metro 

:- . . . 


York 

1 


Peel 


Haltoir 


Total 


' 




1986 


137.264 


1,349,000 


170.000 


304,000 


119,000 


2,079.264 




1987 


14U37 


1.353,174 


183.631 


317.874 


122,932 


2.119.148 




1988 


145.943 


1,357,361 


198,356 


332,382 


126.993 


2,161,035 






1989 


150.485 


1,361,561 


214.261 


347.552 


131,189 


2.205.048 






1990 


155,170 


1,365.774 


231,441 


363.414 


135.523 


2251322 




'' 


1991 


160.000 


1.370.000 


250.000 


380,000 


140,000 


2,300.000 






1992 


166,025 


!, 379.686 


259,571 


390,337 


145.192 


2.340.811 




1993 


172.277 


1.389,440 


269.509 


400,956 


150J76 


2,382,758 




1994 


178.765 


1.399.264 


279,827 


411,863 


156,160 


2.425,879 






1995 


185,497 


1,409,157 


290.540 


423.067 


161.951 


2,470.212 






1996 


192,482 


1,419,119 


301,664 


434,576 


167,956 


2,515.797 






1997 


199,730 


1.429,153 


313.213 


446.398 


174.185 


2.562.6 /y 






1998 


207,252 


1.439,257 


325,205 


458,542 


180.644 


2.610.900 






1999 


215.056 


1.449,432 


337,656 


471.016 


187.343 


2.660,503 






2000 


223.155 


1,459,680 


350,583 


483.829 


194,290 


2.711.537 






2001 


231,558 


1 .470,000 


364,005 


496,991 


201.495 


2.764.049 






2002 


240.278 


1.482,510 


377.941 


510,510 


208.967 


2.820.206 






2003 


249,326 


1.495.126 


392,411 


524.398 


216.716 


2.877,977 






2004 


258.716 


1.507,850 


407,435 


538.664 


224.752 


2.937.417 






2005 


268.458 


1,520.682 


423,034 


553.317 


233.087 


2.998.578 






2006 


278.568 


1,533.623 


439.230 


568.369 


241.730 


3.061.520 






2007 


289.058 


1.546,674 


456,046 


583.831 


250.694 


3.126.303 






2008 


299.943 


1,559.837 


473.50e 


599.713 


259,991 


3.192.99C 






2009 


311.23S 


1.573,111 


491.634 


I 616.02i 


! 269,632 


3.261.643 






2010 


322,95S 


> 1,586.49« 


510.45" 


' 632,78< 


) 279,631 


3.332.33l| 




2011 


335.12( 


) 1.600.00C 


) 530.00( 


) 650,00( 


) 290.00( 


) 3.405.12C 


1 




2012 


347,74( 


) 1.609,72' 


> 538.811 


[ 657.1 3< 


S 295J0( 


5 3.448.92: 


\ 




2013 


360,83: 


5 1.619.511 


} 547,76! 


i 664,35: 


I 301.11 


5 3.493.5881 




2014 


374,42' 


X 1,629.36< 


5 556.87' 


* 671,6* 


5 306.83 


1 3.539.14l| 




2015 


388.52 


3 1,639.27' 


* 566,13: 


I 679,02 


I 31Z65 


6 3.585.60( 


5 




Notes: 


















En^loymei 


I data: Social Envi 


ronnim Technical 


Appendix. May, 1 


994. 
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lower than those reported by Metro). These were subtracted from the total waste quantities 
reported by Metro to estimate the IC&I quantities generated in Durham and disposed at Metro 
landfills. This method may slightly underestimate residential waste generadon in Region of 
Durham, and overestimate IC&I waste generation; however, the differences are not expected to 
be significant. 

For each year 1986 to 1992, the quantity of IC&I waste disposed was divided by the number 
of employees in the Region in that year to estimate the IC&I waste disposal rate. The 1987 rate 
was estimated to be 1.14 tonnes/employee/year (161,826 tonnes disposed divided by 141,537 
employees). The 1986 and 1988 rates were estimated to be l.Il and 1.31 
tonnes/employee/year, respectively. 

The 1987 IC&i waste disposal rate was used for projections of future IC&I waste generation in 
the Region of Durham, since it was typical for the period, and represents the year which will 
form the benchmark for measuring progress towards the Province's 50% diversion goal. The 
rate is based on disposal information provided by the Region and assumes that the Region's 
IC&I sectors engaged in minimal off-site waste diversion activities, except those that had 
traditionally been practiced for a number of years. Employment projections presented in Table 
11.3 were multiplied by the rate of 1.14 tonnes/employee/year to estimate IC&I waste 
generation in the Region of Durham to the year 2015. These projections are shown in Table 
1 1.4, and indicate that approximately 196,000 tonnes of waste would be generated by Region 
of Durham IC&I sources in 1993, and an estimated 443,000 tonnes would be generated in the 
year 2015. This suggests that Region of Durham sources would be responsible for generation 
of 7% of GTA's IC&I waste stream in 1993, and for approximately 10% of GTA's IC&I 
waste stfeam in the year 2015. 

11.2.3 TC&T Waste Projections fo r Metro Toronto 

Data on IC&I waste disposed at Meu-o Toronto landfills for the period 1986 to 1992 were 
supplied to the Study Team by Metro Toronto staff (Scanga, Metro Works Department, 1993). 
For this analysis it was assumed that there was minimal waste diversion occurring in the IC&I 
sector in 1986 and 1987, hence the quantity of IC&I waste landfilled approximated the quantity 
generated. 

The quantity of IC&I waste disposed in 1987 (1 ,490,098 tonnes) was divided by the esumated 
number of employees in Metro Toronto in 1987 (1,353,174) to yield an estimated IC&I waste 
generation rate of 1.10 tonnes/employee/year. This was very close to the IC&I waste 
generation rates esumated for 1986 and 1988 which were 1.07 and 1.04 tonnes/employee/year 
respectively. 

The 1987 IC&I rate was used for projections of future IC&I waste generation in Metro 
Toronto. Employment projections presented in Table 1 1.3 were multiplied by the rate of 1.10 
tonnes/employee/year to estimate IC&I waste generation to die year 2015. These projections 
are shown in Table 1 1.4, and indicate that approximately 1,528,000 tonnes of waste would be 
generated by Metro Toronto IC&I sources in 1993, and an estimated 1,803,000 tonnes would 
be generated in the year 2015. This suggests that Metro Toronto sources would be responsible 
for generation of 54% of GTA's IC&I waste stream in 1993, and for approximately 41% of 
GTA's IC&I waste stream in the year 2015. 

11.2.4 TC&T Wa.ste Generation Estimates fo r Region of York 

Data on IC&I waste disposed by Region of York sources were obtained from Metro Toronto 
for the Keele Valley landfill (Scanga, Metro Works Department, 1993), and from Region of 
York staff for the two small landfills in the Region (Flewelling, Region of York, 1993). 
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Table 11.4 

IC&I Waste Generation* Projections for GTA Regions, 

1993 to 2015 



YCM? 



Wiife 

GeDcnitloa 

(tDwies) 



HaltoDltegfDii 
IC&lWast> 
GienentloB 

(toima) 



MctreToronto 
IC&lW»te 
GcocntfoQ 

(tonnes) 



PedRcgiOD: 

IC&l Wute 

Generation 

(tonnes) 



Ynric Ballon 

GtatOTBttdiii 
(tMines^ 



Total GXK^: 
IC&IWattc^: 

Gteerattotko-:: 
(toiuMs) : : 



1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 



1%.396 

203,792 

211,467 

219,429 

227,692 

236,267 

245,164 

254,397 

263.976 

273,917 

284,232 

294,936 

306.042 

317,568 

329.526 

341,935 

354,811 

368.173 

382,037 

396.424 

411.352 

426,843 

442,916 



134,013 

138,982 

144,136 

149,481 

155.025 

160.773 

166,735 

172,918 

179.331 

185,981 

192,877 

200,029 

207.447 

215.140 

223,118 

231,392 

239,972 

248,872 

258,100 

263.000 

267.992 

273.080 

278.264 



1,528,384 

1,539,190 

1.550,073 

1,561.031 

1,572,068 

1,583,183 

1.594.375 

1,605,648 

1.617,000 

1.630.761 

1,644,639 

1.658.635 

1,672.750 

1.686,985 

1,701,341 

1,715.821 

1,730,422 

1.745,148 

1,760,000 

1.770,702 

1,781.470 

1, 79^303 

1.803.201 



565,348 

580,727 

5%.524 

612,752 

629,421 

646,544 

664,133 

68Z199 

700,757 

719,819 

739,401 

759,516 

780,177 

801,400 

823.202 

845,595 

868.599 

892,228 

916.500 

926,562 

936.736 

947,021 

957.420 



425.824 

442,127 

459.053 

476,629 

494.877 

513,824 

533.496 

553.921 

575.128 

597,147 

620.009 

643.747 

668.394 

693,983 
720,553 
748,139 
776,782 
806,522 
837.400 
851.321 
865.473 
879,861 
894.489 



2,849.965 

2.904.818 

2,961053 

3.019.323 

3,079,083 

3.140.591 

3,203.903 

3.269.083 

3.336.192 

3.407.624 

3.481,158 

3.556.864 

3.634,810 

3,715,076 

3.797.740 

3,882,883 

3,970,587 

4,060,943 

4.154,037 

4,208,009 

4.263,024 

4,319,107 

4,376,290 



*IC&I waste generation estimates are based on ilie rate of IC&I waste disposal in 1987. IC&I wastes which had 
traditiQiially been diveited from disposal prior to 1987 are not of interest to this suidy. and are not 
included in IC&I waste generation estimates 
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For each year from 1986 to 1992, the quantity of IC&I waste disposed was divided by the 
number of employees in the Region to estimate the IC&I waste disposal rate. The 1987 rate 
was estimated to be 1.85 tonnes/employee/year (339,487 tonnes disposed divided by 183,631 
employees). The 1986, 1988 and 1989 IC&I rates were estimated to be 1.30, 1.70 and 1.76 
tonnes/employee/year respectively. The 1986 value appeared to be low when compared to the 
four year (1986-1989) average (1.65 tonnes/employee/year). The 1987 rate was high (1.85 
tonnes/eraployee/year), perhaps due to increased construction activity in the Region. There is 
no construction waste information available for 1987, however, data for 1988 indicate that 
construction waste made up 21% (MacLaren, 1989) of the total waste landfiUed. The average 
of the 1986 and 1987 IC&I rates was 1.58 tonnes/employee/year, which is approximately 
equal to the four-year average. Therefore projections of future IC&I waste generation in the 
Region were based on this value. 

Employment projections presented in Table 11.3 were multiplied by the rate of 1.58 
tonnes/employee/year to estimate IC&I waste generation to the year 2015. These projections 
are shown in Table 11.4 and indicate that approximately 426,000 tonnes of waste would be 
generated by York Region IC&I sources in 1993. An estimated 894,000 tonnes would be 
generated in the year 2015. This suggests York Region sources would be responsible for 
generation of 15% of GTA's IC&I waste stream in 1993, and for approximately 20% of 
GTA's IC&I waste stream in the year 2015. 

11.2.5 IC&I Waste Projections for Region of Peel 

Data on the quantities of IC&I waste disposed at Region of Peel landfills from 1987 to 1992 
were obtained from Region of Peel staff (Morgan-Fraser, L. Region of Peel, 1993). 

The quantity of IC&I waste disposed in 1987 (449,360 tonnes) was divided by the estimated 
number of employees in Region of Peel in 1987 (317,874) to yield an estimated IC&I waste 
generation rate of 1.41 tonnes/eraployee/year. 

The 1987 IC&I rate was used for projections of future IC&I waste generation in Peel Region. 
Employment projections presented in Table 11.3 were multiplied by the rate of 1.41 
lonnes/employee/year to estimate IC&I waste generation to the year 2015. These projections 
are shown in Table 1 1.4 and indicate that approximately 565,000 tonnes of waste would be 
generated by Peel Region IC&I sources in 1993, and an estimated 957,000 tonnes would be 
generated in the year 2015. This suggests Peel Region sources would be responsible for 
generation of 20% of GTA's IC&I waste stream in 1993, and for approximately 22% of 
GTA's IC&I waste stream in the year 2015. 

11.2.6 IC&I Waste Projections for Region of Hakon 

Data on the quantities of IC&I waste disposed at Region of Halton landfills from 1987 to 1989 
was obtained from MOEE staff (MOEE, July 1993) and data from 1990 to 1992 was supplied 
by Region of Halton staff. 

The quantity of IC&I waste disposed in 1987 (109,100 tonnes) was divided by the estimated 
number of employees in the Region in 1987 (122,932) to yield an estimated IC&I waste 
disposal rate of 0.89 tonnes/employee/year. 

The 1987 IC&I waste disposal rate was used for projections of future IC&I waste generation in 
Region of Halton. Employment projections presented in Table 1 1.3 were multiplied by the rate 
of 0.89 tonnes/employee/year to estimate IC&I waste generation to the year 2015. These 
projections are shown in Table II. 4 and indicate that approximately 134,000 tonnes of waste 
would be generated by Region of Halton IC&I sources in 1993, and an estimated 278,000 
tonnes would be generated in the year 2015. This suggests that Region of Halton sources 
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would be responsible for generation of 5% of GTA's IC&I waste stream in 1993, and for 
approximately 6% of GTA's IC&I waste stream in the year 2015. - . 

11.2.7 TC&T Proiectinns Estimate s for the GTA 

The above estimates for each GTA region were combined to estimate the quantities of IC&I 
waste which would be generated in the GTA for the years 1993 to 2015. These estimates are 
presented in Table 11.4, and show that an estimated 2.85 million tonnes of IC&I waste was 
generated in the GTA in 1993. This will increase to an estimated 4.38 million tonnes in the 
year 2015. 

11.3 IC&I Waste Allocation To IC&I Generators 

11.3.1 Method 

An estimate of the composition of IC&I waste generated in the GTA was required in order to 
estimate the impacts of various waste diversion measures. Because of the way in which the 
3Rs Regulations (MOEE, 1994) are written, it was also necessary to estimate the quantity and 
composition of waste generated by various IC&I sectors. 

The waste composition calculations were carried out ih two steps; 

• waste allocation to different IC&I sectors; and 

• IC&I waste composition estimates for different sectors and GTA regions. 

IC&I waste allocation to different sectors is described in this section. IC&I waste composition 
estimates are discussed in Section 1 1.4. 

Detailed employment data for each GTA Region were purchased from Dun and Bradstreet 
(D&B) for this study (Dun and Bradsu-eet, 1993). The data were supplied by Canadian 4-digit 
SIC (Standard Industrial Classification) code for each GTA region. These were aggregated into 
2-digit SIC codes for preliminary calculations. They were eventually aggregated into the ten 
major SIC categories, used by Statistics Canada, which are: 

Primary; 

Manufacturing; 

Construction; 

Transport, Communication and Utilities (TCU); 

Wholesale; 

Retail; 

Financial, Insurance and Real Estate (FIRE); 

Commercial Services; 

Non-commercial Services; 

Public Administration. • ■ ^ - 

Total employment for each major IC&I sector (based on the 1991 Statistics Canada census) 
was the most recent data available from Statistics Canada (Hardy Stevenson and Associates, 
1994). The D&B data provided a more detailed breakdown of the distribution of employment 
within the various IC&I sectors. To ensure consistency between the two sets of numbers, the 
D&B employment data were scaled-up proportionately to agree with the Regional totals shown 
in Table 1 1.3. The scaled D&B employment by major sector (SIC) is presented in Table 1 1.5. 

Several IC&I waste generation and composition studies were reviewed (Gore & Storrie Ltd., 
1991, RIS, CH2M Hill, KPMG, 1993, Proctor & Redfem, SEMES Consultants Ltd., 1991, 
R.W. Beck & Associates, 1992, CH2M Hill, 1991. Mau-Jx Management Group, 1988) to 
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Table 11.5 
Allocation of Employment lo Ten Mujor SIC Groups In bach (/I'A Kcglon, 1992 
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DA9 
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Ritt<4 
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EUbnttt 
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1 
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* 
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1.471 


3,3«0 
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7.0I7 
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1,668 


5,400 


6,088 


24,174 


* 
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626 


39,997 
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32,402 


15.771 


206,491 


5.137 


95,110 


53.535 


51.760 


107.351 
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9,247 


6,037 


9,313 
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65,792 
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22,320 


24,259 
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131.928 








TCU 


1.641 


13,994 
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6,534 


13,105 


103,135 
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45,392 


9,220 


13,714 


29.161 


184,769 
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22,211 


1.842 


161.260 


267 


48,959 


17.713 


36,022 


30,564 


291,832 




1 
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10] 


7,730 


40,938 


8.850 


19,065 


160,997 


.2.0'>2 


18.524 


11,450 


17,529 


74,348 


213,631 
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19.396 


74.296 


209,407 


9.636 


39.222 


20,991 


27.718 


116,341 


320,494 




1^ 
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1,176 


25,504 


15.269 


27,938 


30,889 


312.335 


7,294 


69.662 


27,880 


34.400 


82.308 


489.840 




^1 
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10 
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5,441 


9,733 
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6,899 


44,545 


94,428 


1.812 


16,268 
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64,982 
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determine the relative generation rates for different types of IC&l activity. The unit rales were 
calibrated for each Region using the estimated quantity of IC&I waste generated in 1992 
(excluding construction and demoliuon waste). . . 

Unit waste generation rates estimated for each major SIC group in each GTA region are 
presented in Table 1 1.6. The unit generation rales vary because of the different employment 
mix and the different activities within the major SIC grouping in each region. In general, the 
highest per employee waste generation occurs in the manufacturing sector and the lowest in the 
fmancial/insurance/real estate sector. The wholesale and retail sectors also have relatively high 
unit waste generation rates. 

Construction and demolition (C&D) waste quantities for each region in GTA in 1992 were 
calculated using die reported data on C&D quantities as a percentage of total waste landfiUed. 
C&D waste quantiues for the regions of Durham, York and Metro Toronto were estimated 
using the reported data on C&D quantities as a percentage of total waste landfiUed (Metro 
Works Department, 1990). For Peel Region, the quantity of C&D waste disposed was 
provided by Peel Regional staff (Morgan-Fraser, Region of Peel, 1993). For Region of 
Hallon, C&D waste was assumed to comprise the same percentage of total waste as in Peel, 
due to a lack of available data. Table 1 1.7 summarizes the estimated C&D waste generated by 
each GTA Region in 1992. 

The estimated C&D waste quantities (approximately 595,(XX) tonnes) were subtracted from the 
IC&I waste generated in 1992 (approximately 2.796 million tonnes). The remaining 2.201 
million tonnes were then allocated to the nine major SIC groupings by the method described 
earlier. 

The waste allocation exercise distributed IC&I waste generation to the various sectors as 
follows: 



Table 1 
11.4 



Primary 

Manufacturing 

Consoiiction & Demolition 

Transport, Communication and Utilities (TCU) 

Wholesale 

Retail 

Financial, Insurance and Real Estate (FIRE) 

Commercial Services 

Non-commercial Services 

Public Administration 



0.5% 
25.6% 
21.3% 

5.5% 

6.4% 
11.6% 

1.7% 
10.0% 
16.0% 

1.^ 



.8 presents the data at a regional level. 

C&I Waste Composition Estimates 

11.4.1 Waste Categories Used 

The composition of the GTA IC&I waste stream was estimated using the following categories: 

Old Corrugated Cardboard (OCC); 
Old Newsprint (ONP); 

Mixed Paper (note: in some cases fine paper fractions have been identified); 
Glass; 

. Ferrous Metal; 
Non-ferrous Metal; 
High-density Polyethylene (HOPE); . 
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Table 11.6 

Estimated Unit Waste Generation Rates (tonnes/employee/yr) 

For the Ten Major IC&I Sectors 

By GTA Region, 1992 
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0.23 
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1.10 



Notes: 

* C&D waste is esUmaied separately as a perceniage of the IC&I waste siream 



1.57 



1. 11 



0.25 



0.90 



1.06 



0.34 



1.41 



1.71 



1.58 



0.26 



1.00 



1.09 



0.31 



1.58 



May 1994 



Page il-11 



I 



I 



Table 11.7 

Estimate of C&D Waste Generation for Each GTA Region, 

1992 




* Data for Durham, Metro and York were taken from the 1 990 Solid Waste Type and 
Source Area Declaration Summary Report published by the Metro Works 
Dcoartment; 1987 C&D waste quantity for Peel was provided by Peel Regional 
staff (Morgan-Fraser, 1993); Halton was assumed to be the same as Peel because 
Hallon-specific data were not available j- • 

*♦ Totals may not add exacdy from Regional totals due to rounding 
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Table 11.8 
Estimated Allocation of IC&I Waste Generation to Major IC&I Groups in GTA Regions, 1992 
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Polyethtylene Terephthalate (PET); 
Other Plastics; 

Food Wastes; , . 

Yard Wastes; . . 

Wood; 

Construction and Demolition (C&D) Wastes (note: in some cases various 
components in the C&D waste stream have been identified); 
• Other Wastes. 

These categories are different to those used for the residential sector because the relative 
quantities of some materials generated in the IC&I sector differ significantly from the 
residential sector. 

Studies in Ontario, including GTA (Gore & Storrie Ltd., 1991, Jacob M., 1993, Proctor & 
Redfem, SENES, 1991), have shown that food wastes are generated in much greater quantities 
than yard waste within the IC&I sector. Therefore, this has been reflected by adjusting the 
relative amounts of food and yard waste in many sectors while leaving the combined 
composition of organics the same. 

C&D waste composition data were taken from reports prepared for Metropolitan Toronto and 
Environment Canada (Proctor & Redfem, SENES Consultants Ltd., 1991 and SENES, 1993). 
Table 11.9 shows the C&D waste composition for the construction and demolition sector 
assumed in this study. 

114 9 Wa<;tp. Compositio n R'ltimates and Re.sults . 

Waste composition data were compiled for each sector at the two-digit SIC level from 
published reports (Gore and Storrie, 1991, Jacob. M., 1993, Proctor & Redfem and SENES, 
1991, RIS, CH2M Hill, KPMG, 1993). These data were used to estimate the quantity and 
composition of waste generated by each 2-digit SIC group in each GTA Region. Quantities of 
material generated by each 2-digit SIC group were added to estimate the quantities and 
composition of waste generated by nine major IC&I groups in each Region. The estimates of 
waste composition by major IC&I group for each Region are presented in Schedule N. 

Table 1 1.10 summarizes the estimated quantities of each material generated within each of the 
nine major IC&I, groups in GTA. The GTA IC&I waste su-eam generated is estimated to have 
the following composition (excluding C&D waste): 

paper (mixed plus newspaper) ,, 29.7% 

OCC 15.0% 

metals (8.4% ferrous, 5.3% non-ferrous) 13.7% 

plastics 10-5% 

glass - 3.7% 

wood S.O^c 

food and yard 11.1% 

all "other" ' 8.3% 

Overall IC&I waste composition (including C&D waste) is estimated as follows: 

• paper (mixed plus newspaper) 23.5% 
. OCC 11-8% 

• metals (6.7% ferrous, 4.0% non-ferrous) 10.7%c 

• plastics • 8.3% 

• glass 2.9% 
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Table lis 
Construction and Demolition (C & D) Waste Composition 
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Ceramics 
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Sub-Total 



Total 



0.4% 
4.5% 
6.9% 
8.9% 

7.9% 
30.6% 
59.2% 



3.0% 

1.1% 
3.5% 
1.0% 
0.5% 
2.9% 
0.2% 
3J% 
3.4% 
118% 
0.5% 
8.4% 



40.8% 



100.0% 



3.5% 
0.3% 
3.4% 
2.9% 

4.7% 
51.8% 



66.6% 



0.7% 

2.3% 
1.0% 

0.2% 
1.4% 
0.0% 
0.5% 
0.0% 
4.2% 
13.7% 
0.0% 
9.4% 



33.4% 



100.0% 



C&D Waste GcMntioB 



Constnictioii Waste i Dcmolitioa Waste 



476 
5J57 
8.213 
10.594 
9,404 
36.424 



70.468 



3J71 

U09 
4.166 
1,190 

595 
3,452 

238 
4,166 
4.047 
15,236 

595 
9,999 



48.566 



119.034 



16.665 
1.428 
16.189 
13.808 

22.378 
246.638 



317.106 



3J33 

tO.951 

4,761 

952 

6.666 


2381 

. 
19.998 
65.231 


44,757 



159.029 



476.135 



Notes: 

1. Source: Pnxrtor & Redfeni. SENES Consultants Ltd.. Solid Waste Enviroiunental Assessment Plan 
(SWEAP) Discussion Paper No. 4.3. January 1991 . 

Z. Source: SENES Consultants Ud.. Construction and DemoUtion Waste in Canada; Quantification of waste and 
Identification of Opportunities for Diversion from Disposal. December. 1993. 

3. Demolition projects arc not required to separate OCC and diywall 

4. Composition represents primarily building-related wastes - road & bridge construction waste 
(largely asphalt &. concrete) represents up to 65% of C&D waste (SENES. 1994) 
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Tabic 11. to 

Estimated IC&I Waste Generation and Composition 
By Major IC&I Sectors (Eicluding Construction/Demolition Sector) in GTA, 1992 
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• wood 6.3% 

• food and yard 8.7% 

• aU "other" 6.5% 

• C&D 21.3% 
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12.0 IC&I SYSTEM WASTE DIVERSION ESTIMATES 

12.1 Introduction 

Diversion estimates were developed for six IC&I waste diversion systems for the GTA as 
follows: 

IC&I System 1 Existing; 

IC&I System 2 Existing/Committed; 

IC&I System 3 Extended 3Rs Regulations; 

IC&I System 4 Expanded 3Rs Regulations; 

IC&I System 5 Expanded 3Rs Regulations with Organics; 

IC&I System 6 ' No Unprocessed Waste To Landfill. 

Table 12.1 presents the components of these systems. Components italicized in the Existing 
and Existing/Committed Systems are those componenLs which must be added to provide the 
same level of 3Rs service throughout the estudy period (to accomodate projected population 
increases). Components italicized in Systems 3 to 6 are the components which have been 
added to the Existing/Committed System which is the base for systems development. 

Chapter 3 of this report describes how these systems were developed. Note that IC&I Systems 
3 to 5 are generally referred by abbreviated titles of "Extended 3Rs". "Expanded 3Rs" and 
"Expanded 3Rs with Organics" respectively. 

Section 12.2 of this chapter describes each of these systems. Sections 12.3 to 12.8 describe 
how the diversion estimates for each system were developed. 

12.2 IC&I System Descriptions 

IC&I System 1 - Existing 

This system is based on the IC&I waste management system which was in place in GTA at the 
end of December 1992. At that time, waste diversion by the IC&I sector was carried out on a 
voluntary basis. Tipping fees at GTA landfills were $150/tonne for the private sector, causing 
significant export of waste to the US. A number of landfill bans throughout the GTA also 
limited the materials which could be disposed in landfills (e.g. wood, tires, drywall, scrap 
metal, white goods, fine paper etc.). 

Opportunities to recycle were provided to small IC&I generators through some municipally run 
depots. Two municipalities (Caledon and City of Toronto) provided some municipal collection 
of IC&I recyclables. Processing of some IC&I recyclables was also provided by some 
municipally -run MRFs. 

Collection and processing of a wide range of source separated dry recyclables from the IC&I 
sector was provided by many private sector haulers and recyciers, some of which owned and 
operated processing facilities. 

Collection and processing of wet wastes generated by the IC&I sector was provided by the 
private sector (e.g. centralized windrow composting - Scott's Farm, rendering of food wastes, 
collection by fanners for landspreading and animal feed, etc.). In addition, redistribution of 
food wastes from the IC&I sector was carried out through organizations such as Second 
Harvest and food banks. 
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iKycbbltc han ib( ICAI «ciim by 
plfut ucior btultn wd neytkn 

. CaibtldtcolliclkiaoflCAl 
ncycbblci la •<■>• arMi by 
muBlclpiJ loica 

• ICAIdtpDUM muter itillonirof 

• ' Cooaiaky lUcycltai Omn far 

fuictaicn 

• LudlUI but on ipcciflcd iDaiiriili 
(c.| Mxid. Um, diyavll tcnp 
mtiil, KbUt toad*, not paptt iK ) 


IC«I C>lnltn " Dry Waitn 

• VoluiHi/y louru Hpintim of dry 
itcvcltbttibyBDiUICAl 
inaiion 

• MandHoty louic* wpaniloo o( 

■ C<illKit(iao(i«>K«itpaniid*|r 
rtcycMItt Itan Of IC* 1 tectw by 

• prlvtit ttciot htultfi aad myckfi 

• CiubsldtuUKHcaollCtl 
ncyclibbt la loaii irni by 
iuBklftl lorut 

■ tC*l dtpcH « innlif ninoni loi 
«c by mail butlattt |t(irf aiqt 

• Ccnimialiy R«yclli>| Ctant ta 

fcttnuM 

Ltaddl hani on iptcirird Bititritii 
. (t.|. wood, ib«. dtywall. tciap 
■Mtl, wMw |oodi, Hat ptfitr •(<.] 

• my<dMfyfrcc,Utmt<fliHry 
watlti ffiof te tmn^ftUitf inrw 
foUty rtipdnd fy Onurte, or 
CKidfitM <mC<^A for (<m4>"I 


ICAI CilllUia - W<l Whim 

• VokMMy tarn* upuukB oT 
ICAI m *iii« 

• (tfaratcalMbaoriCAtvo 

VMM 


icai CtiMtba - Wti W.M 

• Volintwy Kwct Hpmlia itl ICAI 
|ia«u4 or|Hlca 

• tfpnuc<i««<i*oao(IC*l«tl 

•MM 


ICAI CallKlIn - Wtl Wuin 

• VolunurytDiirc<M|wiilonoriC*l 

• Scfsnit collKUia o( ICAI ml 
mitt 


ICAI C*l<clba - Wcl W.ilo 

• Vobini vy Mure* itpHiiion o( FCA 1 
liamitd ot|Mkt 

■ S(|«1ltC0llKll0*0<IC4|wcl 

*U1t] 


IC4I C>«b<ltoa - WX WbIh 

. Umulalorf ixiitt ttpiiratllm ti wt> 
wtmt by dtdpitJ KT^f frw wwi 
(HHllMI M Ml M|alitio«| 

• VolunutYKWCtitpviiloAolICAl 
(tmfMcd oriMlci 

• Stpanii toUtclKa of ICAI wii 
wann 


ICAI C«K<illoa - Wtt WaUii 

• VabiMtry lourct Kpaiaiion ol 
ICAI itacnad oritaict 

• s«pnitco<lK)k»ofio«»ICAI 

«t1 wailM 
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>5 
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SntatBl: 
Elbllit( 



• P(«f iijiif of ipttmc dry ■•uriali 
(• I CAD nOM, wx4. ibywMI 
tk:.} k ^tthOf telpt* tad* It* 
Picxnriai nsun ft* • *ldi na|i 
el *y ncycliMca »■«* d fica 
iht ICAI KcM. oviwd hf lb* 
prlmtnctor ad cpmitd by 
prlwt Hciii ■•!( 
hiKMilaf i4 ICftl •«<« 
ricrcliblM 11 Diulc^ MRFi. 

' Pi<r<«(ln|o(IC<l«a« 

IKfCbblM by Bill priiwi tKIV 
jKycltfV 



Syiton 1: 
EilfllnfK^Oiinnllltd 



Icai 



-DiT Wuin 



hocmliii Dl ipicUlc dry laiitdili 
(•.|. CAO MM*. «oad. diywill) ta 
iFKWIy dalptd hcuma 
nnctnlni ccmrM (or • vldt nn|( 
or ^ ncyctibia coUccttil hm ibe 
ICAI uaa, owned by iik pitvM 
ttcMf lad cptnud by piinit Hti« 
<i>(f 

rtncnilni of ICAI Kclor 
ncycliM* la bibIcIiwI MHFi 
FYocMilq of KAI HOv 
ncycl>M« by nill privtu t«ioi 
fccyctort 



IC«I 



-WHWa 



Ccnriiiid ■rk*i>« ampiMbli ol 

iouf«'<fjBni«l ICItt oifiaka 

Oi-rilt eeapMkii e( ia*a 

HpaMid ofHlc* imnled by dH 

ICAlHcna 

Vtfnloaipoittai h loat ICAI 

tocHlnt 

Rridfilbi of food ntitt fron 

tCAlHCU 



• CtaviUud wtodrow componbii or 
•oufu-ttTWiitd ICtI Mfaoki 

• Oii l H wpomttofimiM 
Ufwiud orinici (Hinud by ibc 
tCClHcwr 

Vtralmpiailni « loot fCAl 
kcMlnii 

Rndti1ii| nl rood Mtm rixm 
ICAIiKiw 



Tdbit U.I 

GTA 

ICJil Syilan Compontntj 



SyKtm i: 
EiU ndcd 3Rt Rc(uliltoiu 



IC«I rr>cni4a| - Dry Wain 

Addittonai prtKiiiim fofiacity fct 
dry rttyttMtt rtq\drti 
• rncMilgi of ipKinc dry natritli 
(t {. CAD Kuiti, VDod. drywill) In 
■(xcUUy dtdfntd liclUilH 
IVcccBlni ctnmt Iw t addt r>ii|c 
or dry itcycbblM coIIkih] lion iif 
[CA [ tKidi, owned by tbt |vimf 
iccior lod opcwcd b y prtvirt iccior 
n«(l 

lYocmlni onCAl icciw 
rtcyclibki ia municipal MHfi 
rrocmlai ol ICAI itcwf 
rvcyckblcf by iniall p1v«t ttttm 
rtcychrt 



Syilcm 4: 
EipMidtd )lb Rttulilioni 



ICAI rrK<Bl>| - Dry Wiiiti 

AdSHonet ptocitiinf rt^onty for 
wld4r UtI if dry moHnais nqiand 
Praca<lii| of ipKlllc *y DlltTlill 
(t.f . CAD niin, wood, diywdl) In 
•ptcltlly d<«l|Btd rtcllliln 
F^ocHtlni CfWia (« Sly 
rKyctabld collKtid (ran ilic irAI 
iccia, oMird by Ibc priMit icflor 
udap(rtirdby|irlviKi(ctarii(ri | 
ProcHtloi ol ICAI MCioc 
iKyclibta 10 inunicl|Hl MHI-i 

FiDCMttbl 0< ICAI HCtd 

crcyclablH by iiiiilt ixivaii mror 
rrcyclfrt 



Syitnn Si 

Eapuidcd 3Rt Rniildlloai wlUi 

Orgpwks 



IC«I Proc<uJ>| - Dry Walti 

AJdmoiutJpnKtsiingiapadtyfof 
dry rrrfclMtt 

Proctulai ofipecHIc dry nuicfliii 
(c.| CAD ouiH, wood. df>mi)Ui 
ipecially dniptd rtclUilM 
Procnimi ccamt (« dry 
rtcycbbki collrcied Iron dit ICA I 
Hcior, o»«cd by Ibi primt Kcior 
•nd cimMcd by pimr ucior lUd 
ProctiiiDi of [CA I iKior 
rccycUblif la nuniclptl MRFi 
l>rac(Bln| of ICAI f«i« 
rccyctabin by iiBail prlmt utjui 
rccytlcil 



Syilem (: 

No Unproccmd Wailt lo 

UndfUl 



ICAI rrKHdsi- Wfl WhJ« 

* CcntnJlud ftindro» conpciriiii ol 
loiKct-Hpiinrtd ICAI «|MUa 
On-Ht «aipouiii| of lowe* 
HpHiidaiuIci itntnHd by Uit 
ICAlHCIci 
V«inkoin|ioiiint ■> <o>>>* 'CAI 

loCMjOlU 

Rrndfrlni ol load wniti Irom 
ICAIhcix 



ICAI h««ala| - Wtl Wialcl 

• Crittr«llx«d Kindrow compoktini ol 
toura-itpvwtd ICAI oiitnia 
DB-ilii umpotiiai araoiuu 
Mprntm wiula irntrutd by dit 
ICAlMcior 

Vmaloampoilini tt inii« \('At 
kKMlisi 

• Rcadcfing of (ood wuiri li c«n 
ICAIIKIw 



ICAI rtttutmt - Wal Whki 

Ccnlnlucd windrow composim| of 
aouict-icpw md ICA I agvict 
• Oatiit componlDf tt Kuict 
HpHiitd oi|Mlci pamicd by ih< 
ICAlHclof 

Ctbuallud coiiipuijni of ICA t 
or|U)ln III JD'VctHl tyiltis 
Vtinik:om|iaftlii| u Hmc ICAI 
locbiloiu 

Rtddcrinj of liod wasrei Irom 
ICAlKCivr 

fitwcempMnng facility ftn-v*>nti 
ffftCAIcrftitlcl 



ICAI rnKiulai - Dry Wiilti 

Proctiilni id ijKcIlK *y miniUli 
(< I CAD wwiH. MHd. d/ywill) 
bi ipKliHy d<il|iHd licUblH 
nouiilng cmtm la dry 
rtcyclibla uUkiM frna ibt ICAI 
Kcior, owned by At ptlnit i«ia 
and opcraitd by prirjit ikkx Bafl 
fiocaiilni of ICA I (acfw 
ncyclaMda la Dunlclpal MRF> 
' Prouatliii of ICA I ttcloc 

rityclablaa by amall firl«ait itdu 
ircycltra 

Handalory ppttcflling of a/I dry 

wattti prior Id laJi^Wng (nrw 

polirrl 

Mandatory proctntn^ tfajl miEid 

warm prior to lan^flU'it ^'^"^ 

policy) 

Addinoiud facilHtti for proctttrnf 

dry ncyclMti 

Addlilenai facllintt for proc*wnt 

mlMtd wattit 



ICAI rmtiatai - WH Watata 

Ctnmilud wlodrow corapoamii ol 
a«ii«.«*paraiad ICAI orfaalca 
Ch-if la caapoMIni of toiirM 
Kparaud oriaalca gcuraitd by ibr 
ICAIaaaar 
Vtmlcompcailni ai lont ICAI 

iDUtlOlll 

RtodcTlai of rood waiica frot 
ICAIatcm 

fftwcomfcitltigfaciHtyttn¥ttutl 
for fCAf orjdrtlfi 



§ 
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Tabk 11.1 

GTA 

ICAI Syiltm CompontnU 



Snifin 1: 
ElliUiit 


Syilml: 

Eilitln(KUinunllltd 


SfUrm 3: 
Exiendtd 3Rs RtgiUalloiM 


Srslan 4: 
Eipandcd JRj Rtf lUatlons 


Syibm 5: 
Eipuidrd JRi Rtculalloni wllh 


Syiltm «: 

No Unprwcwcd Waste to 

Undflll 


IC«I *•» 

• (twi k|r ICAI idxnlDn, l*riiii(t 

(oraialliailtmnHn 
■ UieolloalfruiMuialiiiiJfHd 

• ttl> oT foo« HMl Icr AuBaa 

• LuApnadkii of [C«l ii|uilci 

• RfHIHstiillClluaulBmMd 
/KtiiDn (t 1 nniMk lunlM. 
nfllMKiwUioriliw.fic) 

• Uitotrt.utiikli|Kki|lii|(t|. 


ICM »nn 

■ Rnw b)r ICtI |t«ralon, itiaiiti 

•Bd CoBauHqp Rccrcllai CtDBn 
wM nut )ni|w> fn am IC*I 
fntnian 

• LTit of food wisict u ulin»l (ctd 

• Uh of tood villi r« buBU 

• UH of i*ni WM cowikiat 
(nniliMt kotUii. nntbbk palli a 
dnn ■,•«.) 

• Uh of n-wiblt fnUfitt (t | 


ICAI RtuM 

Rtuic by K'A t gtntrfllon.- irtrou|h 
Uc Cuidlin, riovhctn Hid kxil 

■nd Comniuiitly RKycVai CtHni 
•rllh rtuu jTOpuii [or intU ICAI 
|tn*r*lan 

• Uie of food wuici *i uiiiTtil Ircd 
» Uifl of rood wuit for humin 

civliuiiiplLai 

• 1 Adiprttdlni of ICA t oiMlci 

• IJk of renmwt conuinRt 
(relillibit bonlci, raHIUbIt |bII> « 
dnjmi) 

Uit ol rt'Uiibk |wti|iii| (< | 
tfuubit pluiic ind wood piUtu) 


ICAI RtiiK 

• Rciut by tCi 1 ftnttuiMt, l>ir wgti 
Hit Cuudlw, mxtncul wd locil 

• CorainuisiiY-b*i«l TtuH protmni 
■ad Comoiuiilly R(CytllO| Ctnuts 
Kkh iwut piaptnu In imdl IC«J 
|tDrr«on 

Ulc of food wulef u vUnil fttd 

■ Uil of food KHit lor (uimin 

■ LHdt|ni4ki|orjC«lcct>iiic> 

• tilt Of icfiltabte conitintil 
(nlillibb koillti. nfllliblt (Uili oi 
diwiu) 

• Ulfofrt'<Jiible(Kki|int(«| 
itutibltplaHK ud mod palkii) 


ICAI ROM 

Rcuf • by ICA 1 fcnnMan. i)wou|h 
at ChiMIm. Pn>lKU aid loul 
wutt tichUfi proimi 
■ Ci>niiniinlly-bH>d(Mittn>p<iiii 
•nd CnnoiuaKy RKycUni Cinirci 
withjcuH propwnt tot rmta ICftL 
pnerMon 

Inznaird uj» of food wojitt ai 
OKinuil fttd 

• Incnaitd air Dj food waiii jar 
human ton%umflMn 

• Incriaiid laiJirnatH^t o} Kil 
orfanki 

• Uh of lelilliUt toaulntn nich u 
packailnt by twtiatiHt (rrliltatilt 
boiilii. rtlllhbk palk a <tnimi, 
nc) 

Uh ol ituHbk picktglng (c | 
ftuubk pluiic ud wood pklliu) 


IC«I Rtnit 

• Rtustby ICAIgenefaioft. ihiuugfi 

wiitt iichaa|i pnfnni 

• Ccfnniuiilty-h«tdmUFrO([Uiit 

widi rnua |ni(iM» for nnall iCAl 

leorralore 

lift of food wul« Bi animal lead 

Vu ol food *ail« ror human 

contAtmpiioa 

• Undi^radtni of ICAI or|anta 
Uu of itlilkbk conamtri 
(itfiHibk boinn, nllHablt palk or 
dniai. lie) 

■ UMorK'iiiabkp«ka|tn|(a|' 
ittuiblt plank and wood palMr. 
tic.) 


IC«I If JhUh 

• VshiiiKy nat nAictka icuail 

kylCAIIiHUin 
■ VisluM>irra4iKika dI pactiflBf 

»timiy »• »tjr JOOO(NAff) • 

lllblllClu4H(HIf 


ky ICJtl ifMOIan 

KHit by a» ynr ICOD (NAFF) - 
iUtlKlu«aniue 

nductha mIib ptw ky dMl|pM«l 

]Rj nfubltOH) , 

pKtlflai iWvaloa ««(■ plau by 
«MlpU(d aajv pcki|li| 
l«Baiiai(Mkiedli3lti 
niumini) 


ICAl R.dacllDi 

Volunivy wuif rrdutlioA aclwHU 
by ICAI f encrvon 
Vorunui y Kduciloa ol pKt>|lnf 
wutt by lUt yc V 3000 (N AFP) - 
ihii mcludci rciu* 

redutHom oclton ptuM ty tuau tCAt 
ttntratori trtnuifffi >o JKi 
rtgulajiont} 

• Mudaiory (I*Mk>(in«ii o( 

|acki|in( rediKlH» Klion plni by 
iti l(n«td mtjor pKk>tiii| 
|(n«iioR (dediKd In )R« 
rt|g|«iins) 


ICAI RidHIlM 

. Volunliry •«« mjutllon tcuinn 
byiBiilllCAIti«»«n 

• VohiBiity rtdiicim of pKlii(in| 
wu» by mt yov »iaO(NAPP) ■ 
ihii lacludtt rtutt 

• ManiiMori dtttlcfmtM at "OMlt 
iiiaenv* tirncn flani by moil Id 1 
grnfrmatt {nvititm Ifi }R> 

Maqduory dfvrlcpiTicnl of 
p«k>|ini riducuoi •ctlcn piuu b) 
d»l|ui«l iiii)0( pKka|li| 
irntnion (dtrintd in 3lta 
»|uh(loii>i 


ICAI Rtduclloa 

Volunury msle rfducfton Kltotu 
byntlllC4t|en<nlcn 
. Volijiiury icducikB tl fKckiflni 
wtllt by Ihe year 1000 (KAPP) - 
dik iocludn r«ac 

rtducHiM xllan ^Ijuu by iKoil KS 1 
gtntraHMt {leviiioii fo JAi 

» Mandarory dtvclopncnl of 

pckiflni ((duclioil KlkHI pUni by 
deiipaitd nitor pcta|int 

ttmnlon (dt(ln<d bi )(U 
K|ultllcni) 


ICdkl RtdKlUa 

voluniary wacit r«ducti<n uLttait 
by imall KM 1 itatnlon 
Vohntary ndiicilea of pKkaglDi 
«ll< by Uli yilr 1000 (N APP) - 
dik IncKidta rtutt 

rtducHon actio* (daiu by dtn^Mtd 
majoi ICAI |tntnion (dtriiwd ta 
}|tj i(|Uk<ionf ) 
Mudaiory divalcfHntnl ol 
(■tkitiBt rtdVCMon aciiin plana by 
dcilf MUd salor |iicU|«ig 
|(nHHon(dtllaedln3Ri 
f(|ulatkMi). 
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Tkbh 11.1 

CTA 

ICAI Sfdnn Campiwfntj 



I 



ICAirnvMB 

VoruQUqr ••><• KiMit part onkcd 

iHhicHai fnyiBi In |i>l<Mt 

VotuMify |>icki(lii| npiMiMi bjr 
|wct>|la| tiiin (NAPF) 



icai rrwHi4H * M»m >»» 

ioniu4 OB nductai until tfhpoKd 
by ite ICtI Hcav. caiM «■ k]i 
IM nfloMl ■••klpiVqr 
rroaodiaJWiiciitoa of ICAI mtt 
(iducUca ky aaBfiioni 
oriuluiltnt 

rieawUnMiKUlin of ICAI Mitt 
rtducika by MMcMtal 



Sjnicffl 1: 
EdiUnt'Cannillltd 



Votialvy «■«« Hidlll ptrfonned 



Rductka infriat Is privtu 
mnpaiiltf 

Minduoiy uNt ■udlii ty 
«til|uu4 majoi ICAI intnim 
(IRt it|uliiliiBi) 
MudiUfY |acb|ln| uullu by 
iltii|iiil(4 »J« pctiiini 
Itunim (IRi HfulaHaii) 
Voluiury |Hck*|lii| rtpoilDi by 
' pacti|ln| wtn (NAFF) 



CAI rVMMllM * M«all» 

rcofnolloA/cdMCalloq paffuia 

b)r Ifet ICAI MdOi. caiibi oat by 
Ita rtfleail Bialtlpaluy 
KoBoclaiMimlcii of ICd I niit 
inluctloDbriKa-prorH 
otlMluiliai 

ProaHUlouMiKii loa of ICAJ «uu 
rt4iKtkn by hiocUikiiu 
Mu<l>tar paitBi ol ntu 
rMucilo ^H fa nvltir by 
tffipkirwi cf d«1|ni«l Bujor 



Syi«tm i: 
Exteniitd 3Ri RtgulaUoni 



ICAirntrMH 

Vdluiiwy **jLe ludiu perfonned 
by mull tCAl t'Htiicn 
liiitttHbtftsi votugiuy wuu 
reducitoa)irD|tMiit in fnnu 
conpwikt 

ManJauty wane auitfi by mon 
tCAI itmrratori ftrrwurt la JJti 
ttgmttuimi} 

Mnditory |Mcki|in| •udiii by 
dtil|nii>d niqiv putiii*! 
icntruon (IRi n|gl>i km) 
■ Volunufy pHki|ln| repDnlnf by 
|sct>|inf ut<n (HAPP) 



• Prcmoaton/ciluciiioii po^wn* 
Icoflt^ AB itducloi wult dt^ottd 
by <u ICAI KdiT, cwM out by 
«tc (t|k»l unjuhipblliy 
maalonlttacMiiiia cl ICtl *tat 
rtduciloa by lun-firolH 
Qiiuluiiolu 

• Piaiioil«i/«liJuili>na( ICAI »urt 
rcducitoo by luuluaini 

niucHtm flail /or ttttnt by 
tmpiaytei of matt tCAt giiuralori 
(rtvttloH to JJfl ttgulariotilt 



Syilnn 4: 
Expanded 3Ri Rcgulalloas 



ICAI rya y iw 

Vobtntuy WMIc Hidiit p<jf>vincd 
by imtU ICAI fCBcnion 

• Indtpndcni voliaury •«» 
ndiKtloB propubi Id pdviii 
conpulti 

» Uamdolofy ^attr otitttti hv moii 
tCAIi*f**foion trrvtu^m to SRt 

• Minduory (ncU|in| ludiii by 
dtitgnuil mijo pKttiini 
|tD<fitwi < )iU niultliwi) 

• VohiMiry pxtiflDi Kfniiiit by 
pKkttlni uim (NAPP) 



ICal PromllH Jt E^aiilkia 

PTomoHWrducailu protruni 
lacuKd « icdiKlni iniu diipuKU 
byllH ICAI tKtor.cKTltd out by, 

ibt ictt<">l ■">>'' <F*l"r 

• Pnifflail(n'tdiicailoDolIC«l<4iit 
KduciUB by ixn-pnXii 
oriifllutmi 

• rindDlKnAdiitiilu) ol iCIi I >mit 
ntfiKika by •iiociHiaii 
Utit4voryfotftm$of»tni 
rtdixrion flaialat n'ir<' h 
implaytll o/men ICUgi>itralor\ 
ImluoK la ih niulaionti 



SyiUm S: 
EipaJidcd JRj Rwubtloiu wlUi 



ICairrofnim* 

Voluntify wuic Audlu ptrfonncd 

by amll ICAI itanucn 

laOtptHitni muawy nnt 

nducilon pa(nm In until pfimri 

compuiki 

Maiidaiofy waiu miJiir by tMfil 

ICAI $€ntraiori trtviihn toSftM 

rtfutalionii 

Milida4ory (»;bt|liit tudili by 

ilHl(BMtd ntju pickiilni 

Itiwriion (3ltt »Kultlkm) 

Vulunury ptcttilDi rtportlni by 

ptcttfini utin <N APP) 



ICai Piwnoll» A E4«i«ll«a 

PromalonftilucukHl poiiunt 
locutd OS ie«iiclB| wuH dlqntd 
by at ICAI ttctdf. cwTlMt on by 
ail Rtlinil Bualrtialiiy 

• rtomak»lt»ntttlou of ICi I wwt 
■fduciloii by aoapnifu 
aianluinu 

• ProHKiilDartduciiton ol ICAI wuit 
ntucilDa by imkIukim 

niurrtoi f^mlfi* rirliw ty 
tmfloftti efmati ICil %tmt'aleri 
irttbioH lo J*i rtpilahani) 



SjHtm t: 

No llnprocawd WasK to 

LuidfUl 



ICJIt rrairtm 

Voluniwy «titc tudlii pcrlinntd 
by imiU Ical ftatnun 
Indtptadtiii tuliiaiafT wuit 
icducUon progrinil In iflltH frlviit 
comptnltl 

Minltioiy wuic ludlit by 
dtil|niit4 nijof ICdtl gcnciitm 
(dtlliHd la IRiniuUtlon) 
Mandilofy |itc)li|l0| «l4tu by 
d«l|Mi«l (ujof ptctitinf 
ItnifiiQii (3R| tt|ulu|[«i«| 
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Various facilities provided exchange services (e.g. Ontario Waste Exchange, local waste 
exchange program in Durham, WASTEWISE, Halton, etc.) 

Voluntary waste reduction initiatives were pursued by individual IC&I establishments. Theise 
include implementation of source separation and recycling programs, carrying out waste audits, ■ 
and developing waste reduction action plans, which included reduction, reuse and recycling 
elements. 

The National Packaging Protocol (NAPP). a federal initiauve, required that packaging waste 
generation be reduced by 50% by the year 2000, measured against a 1988 baseline. NAPP is a 
voluntary program at this time. Private sector companies were complying with the spirit of 
NAPP on a voluntary basis as of the end of 1992. 

le&I System Z - Existing/Committed 

The Existing/Committed System includes the Existing System described above, and also the 
estimated impacts of any policy commitments announced at the local, regional, provincial and 
federal level by the end of 1992. These include the Ontario 3Rs Regulations which were 
promulgated under the Environmental Protection Act (March 3, 1994), the National Packaging 
Protocol (NAPP) and the Canadian Industry Packaging Stewardship Initiative (CIPSI). 

CIPSI is a product stewardship program that has been organized by a coalition of leading 
Canadian manufacturers, material suppliers, and retailers. This group has proposed a national 
recycling program to achieve a 50% reduction in all packaging going to disposal. A key 
element of the CIPSI plan is to provide economic incentives which reward the use of highly 
recyclable materials . CIPSI encompasses a significant market development component and 
proposes a system of industry levies in which each industry member pays a fee in proportion to 
the actual costs of managing their packages. This model would incorporate market 
development incentives with a rebate paid to industry members who are able to utilize 
secondary packaging. 

The CIPSI model has been under discussion in Manitoba, and is currently under negotiation in 
Ontario, B.C. and Nova Scotia. If implemented, backdrop Regulations would likely be 
developed that require all companies who sell consumer products in a province to belong to an 
organization which recovers and recycles the used packaging. Both NAPP and CIPSI are 
ongoing initiatives that are likely to have a significant impact on diversion and recovery of 
packaging waste. The actual contribution to reduction can not be quantified at this time, as the 
details of the plan are not pubhc (April, 1994). 

There are three requirements for IC&l waste generators under the 3Rs Regulations (Ministry of 
Environment and Energy, March 3, 1994). Designated major generators must: 

• carry out waste audits and develop and implement waste reduction action plans; 

• implement source separation programs; 

• designated manufacturing facilities and importers must carry out packaging audits 
and develop and implement packaging reduction work plans. 

GTA IC&I facilities affected must comply with the 3Rs Regulations by September 1994. 

Designated Major Waste Generators 

The 3Rs Regulations will apply only to those IC&I establishments which are designated major 
waste generators. These include: 

• retail shopping establishments with a floor area of at least 
10,000 sq. m.; 

• retail shopping complexes with a floor area of at least 10,000 sq. m.; 
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• construction projects with a total floor area of at least 2,000 sq. m.; 

• demolition projects with a total floor area of at least 2,000 sq. m.; 

• office buildings with a total floor area of at least 10,000 sq. m.; 

• multi-family complexes containing 6 or more units; 

• restaurants, if the total annual sales for all restaurants operated in Ontario by the 
owner equalled or exceeded $3 million in a calendar year within the previous two 
years; 

• hotels and motels which have more than 75 units; 

• hospitals classified as A, B, or F in Regulation 964; 

• educational facilities with eru-oUmenl of 350 persons or greater; 

• manufacturing facilities with employees that have worked, in total, in excess of 
16,000 hours in any calendar month during the two preceding calendar years. 

Source Separation Requirements 

The Regulations require that designated major generators of IC&I waste implement a source 
separation program covering a number of materials. Collection, handling and storage facilities 
must be provided for the materials specified. The generator must make reasonable efforts to 
ensure that source separated materials are reused or recycled. 

The list of materials that is required lo be separated varies among the different sectors, and is as 
follows: 



; 1 Retail, office buildings, 


Restaurants^ hotels and motels 


• aluminum food and beverage cans 

• corrugated cardboard 

• fine paper 

• glass bottles and jars for food and 
beverages 

• newsprint 

• steel food and beverage cans 


• aluminum food and beverage cans 

• corrugated cardboard 

• fine paper 

• glass bottles and jars for food and beverages 

• newsprint 

• steel food and beverage cans 

• PET 


Muiti-BTtit residential 


Large manufacturing 


• aluminum food and beverage cans 

• glass bottles and jars for food and 
beverages 

• newsprint 

• steel food and beverage cans 

• PET 

• other materials collected by local 
Blue Box program 


• aluminum 

• corrugated cardboard 

• fine paper 

• glass 

• newsprint 

• steel 

• Phi 

• HDPE, (jugs, crates, pails, totes and drums) 

• LDPE and LLDPE film 

• polystyrene foam 

• polystyrene trays, reels and spools 

• wood 


Construction 


.Demolition:--- 


• brick and Portland cement 

• corrugated cardboard 

• drywall 

• steel 

• wood 


• brick and Portland cement 

• steel 

• wood 
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Waste Audits and Waste Reduction Workplans 

The designated major generators must also cairy out waste reduction audits and develop waste 
reduction work plans. These must be posted and communicated to employees. They must be 
maintained on premises and submitted to the MOEE upon request. 

Packaging Audits and Packaging Reduction Workplans 

Under the 3Rs Regulations, large manufacturers of food, beverages, paper and chemical 
products (in SIC 10, 11, 27, and 37) with employees that have worked, in total, in excess of 
16,000 hours in any calendar month during the two preceding calendar years; and importers of 
those categories with annual sales in excess of $20 million, must carry out packaging audits 
and develop packaging reduction work plans. These must be done at least every two years. 
They must be summarized and communicated to employees. 

Discussions with haulers and lecyclers suggest that the existing infrastructure in GTA will be 
able to handle the increased quantities of source separated materials requiring collection and 
processing under the requirements of the 3Rs Regulations. Private sector haulers and recyclers 
are expected to be able to provide the increased services required. Existing processing capacity 
can likely handle the increased flow of materials, hence no new processing facilities are likely 
to be required. * , . * ^ 

IC&I System 3 - Extended 3Rs Regulations 

This system is built on System 2, but would require a change in policy to extend the 
requirements of the 3Rs Regulations to include a significantly larger number of IC&I waste 
generators. 

In this system, the 3Rs Regulations would be extended as follows: 

• the waste related requirements of the 3Rs Regulations (on source separation of 
OCC, ONP, fine paper, glass, ferrous and non-ferrous metal food and beverage 
containers), and also on mandatory waste auditing and waste reduction planning 
would be extended to cover all IC&I generators who account for 90% of the IC&I 
waste generated in Ontario; 

• IC&I generators who account for 90% of the IC&I waste generated within the 
manufacturing sector in Ontario would be required to source separate a longer list of 
materials (required only of major manufacturers in the current 3Rs Regulations) 
which would include: aluminum, OCC, fine paper, glass ONP, steel, PET, HOPE, 
LDPE and LLDPE film, polystyrene and wood. Mandatory waste auditing and 

'■ waste reduction planning would also be required of these generators; 

• the requirements for source separation of brick, OCC, Portland concrete cement, 
drywall, steel and wood, and waste reduction work plan development would also 
extend to a much larger number of construction/demolition projects. Again, the cut 
off criterion would be chosen so thai generators of 90% of C&D waste would be 
subject to the Regulations. It is estimated that these requirements would result in 
many smaller construction and demolition contractors having to comply with the 
Regulations on smaller construction and demolition projects; 

• in addition, food service and accommodation establishments would be required to 
source separate PET; 
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• the packaging provisions in the 3Rs Regulations would remain unchanged, and 
would apply only to major generators (in which the hours worked by employees in 
any month over the previous two years exceeded 16,000 hours) in the SICs 
currently involved (SIC 10, II, 27 and 37), and importers of these products (with 
annual sales in excess of $20 million). 

It is probable that 60-70% of IC&I generators or less likely account for 90% of IC&I waste 
generated in Ontario, although this can not be confirmed with the data available at this time. 
Choosing the 90% cut-off for extension of the 3Rs Regulations is estimated to relieve many 
small IC&I generators of the requirements of the extended 3Rs Regulations. If 100% of all 
IC&I generators were required to comply with the extended 3Rs Regulations, it would require 
significant effort on the part of many very small IC&I establishments, with marginal benefit in 
terms of increased waste diversion. Covering generators of 90% of the waste stream under, the 
extended 3Rs Regulations is considered a more appropriate approach. This is similar to the 
municipal 3Rs Regulations, requiring communities with populations over 5,000 or more to 
provide recycling services to 90% of Ontario's population. 

Each of the IC&I generators impacted by the extended 3Rs Regulations would be required to 
institute source separation programs in their facilities. This would likely require the purchase 
of a number of recycling bins by each IC&I generator, for placement at strategic locations 
throughout the facility. Design of a recycling system for the facility, and development of a 
training program for facility staff, in order that they understand which materials go into which 
bins, would also be required. 

The extent to which materials would be source separated in the IC&I facility would depend on 
the hauler or recycler which services the IC&I facility. Some companies require separation into 
a number of different streams (e.g. glass, metal, plastic, fine paper, OCC, etc.) whereas other 
hauling/recycling companies use a two-bin system. 

Because the total processing capacity of the existing private sector recycling system is not 
known (private sector companies contacted during this study were reluctant to divulge this 
information), it is unknown what expansions would be necessary to provide the additional 
capacity required. Also, the existing capacity of the private sector to provide recycUng services 
is not known accurately, therefore the level of expansion of collection services necessary to 
meet the requirements of the extended 3Rs Regulations can not be accurately estimated. Tlie 
private sector would likely respond to provide the additional services and processing capacity 
required under this system, and always indicate their willingness and desire to do so. On this 
basis it is reasonable to assume that adequate capacity for source separated material collection 
and processing will be available in GTA. 

An aggressive market development policy would be required to ensure that stable markets were 
created for the larger quantities of dry recyclables which would enter the secondary materials 
markets under this system. Market development policies which could be considered include; 
mandatory recycled content for a number of products (particularly packaging), mandatory 
purchasing specification development at all levels of government to create incentives for 
secondary material market development, support of green industries using secondary materials 
as feedstock, etc. 

IC&I System 4 - Expanded 3Rs Regulations 

This system is built on System 3 (Extended 3Rs Regulations), and would require the source 
separation of a larger range of dry materials. System 4 would apply to IC&I generators who 
account for generation of 90% of the IC&I waste stream (the same group as for System 3). 
Identification of generatore which would be involved was not carried out as part of this study, 
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but it would likely apply to 60 to 70% of GTA generators. The Extended 3Rs Regulations 
system would require that the generators impacted source separate the following materials: 
aluminum, OCC, fine paper, glass, newsprint, steel, PET, HOPE, LDPE and LLDPE film, 
polystyrene, wood, and other paper products (which include boxboard and mixed papers). 

The existing 3Rs infrastructure would likely require some expansion to handle die new 
materials which would be recycled under this system. Some new facilities (MRFs to handle a 
wide array of dry recyclables) and additional collection capacity (for dry recyclables) would be 
required. The additional plastics recovered in this system will require initiatives to encourage 
the development of cost effective separation and processing technologies. 

This system would also require aggressive market development policies and actions to ensure 
that stable markets are created for the larger quantities of dry recyclables which would enter the 
secondary materials markets. . . * * * ' 

IC&I System 5 - Expanded 3Rs Regulations with Organics 

This system is built on Systems 4 (Expanded 3Rs Regulations), and additionally would include 
wet wastes, or organics (7-8% of the GTA IC&l waste stream) in the regulated list of materials 
requiring source separation by the IC&I sector. Because most IC&I food wastes are generated 
by a few IC&I sectors (most notably food manufacturers, grocery stores, restaurants, hotels, 
hospitals, schools, etc.) the Regulations would be structured to capture generators of 90% of 
the IC&I organic waste stream, by targeting a few sectors. In addition, significant IC&I 
generators of yard waste (landscapers, garden maintenance companies, etc.) would be required 
to source separate and divert these materials from disposal. 

Many IC&I food waste generators would have to implement source separation programs for 
food wastes. New recycling bins would have to be purchased and located strategically in 
kitchen and food preparation areas. Staff would be trained to put food waste into designated 
separate bins. 

In many cases, a separate company (to the hauler/recycler used for dry recyclables) may handle 
the source separated organics, which will require frequent removal from the property, because 
of potential odour generation. Where feasible, efforts may be made to compost the source 
separated food wastes on site. 

Options for food waste diversion include use as human food, animal feed, landspreading, 
rendering, composting and anaerobic digestion. The use of food banks and organizations such 
as Second Harvest would likely increase, depending on any health department restrictions 
involved. Existing landspreading and animal feed capacity within a reasonable distance of 
GTA are fixed, and are not easily expanded. Rendering capacity can be expanded 
considerably, but may not be cost competitive with other management options. Existmg 
composting capacity may be adequate, (depending on what proportion of the source separated 
waste was composted and whether some private sector facilities in the planning stages at this 
time will be constructed). 

Source separation and diversion of organic (predominantiy green) wastes by IC&I generators 
such as landscapers and garden maintenance companies is likely easier, as most of Uieir waste 
is relatively homogeneous. Options in this case would be limited to direct land application, 
composting or anaerobic digestion. 

IC&I System 6 - No Unprocessed Waste to Landfill 

This system is built on the Existing/Committed IC&I System, including the requirements of the 
provincial 3Rs Regulations and would require that all IC&I waste be processed prior to 
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landfilling. New legislation mandating this requirement would be necessary, or the same result 
would be achieved if this requirement were included in the Certificate of Approval for GTA 
landfills. 

There are a number of ways in which this system could and probably would operate. Major 
generators subject to the 3Rs Regulations would implement source separation programs. For 
wastes from other generators, haulers/recyclers would have the option of either requiring some 
level of source separation by their facility accounts, or picking up only one bin of mixed waste 
(garbage). The applicability of each approach might depend on the size of the account and the 
overall economics of extensive material separation versus disposing of all waste into one bin. 

The level of processing carried out would depend on the wording of the Regulations, and the 
economics of additional processing versus minimal processing and subsequent disposal from 
the haulers/recycler's point of view. - • 

High processing and disposal costs might encourage increased source separation and 
negotiation of separate contracts for different materials on economic grounds. There are 
examples of this approach in the Existing System, where companies source separate OCC and 
negotiate for its separate collection by brokers. Also, some food service facilities allow 
farmers to haul away source separated food wastes at zero or minimal costs. 

A variety of methods would be used to meet the requirements of this system. The 
combinations would include some source separation, and some processing of mixed waste. It 
would likely require additional processing facilities in the GTA for both source separated and 
mixed IC&I wastes (including specialized facilities for C&D waste). 

The costs of waste management would increase, particulariy for companies who opt for 
disposing of mixed waste without any source separation. 

12.3 Estimates of Waste Diversion Rates by the IC&I Existing System 

12.3.1 A pproach to E.stimating Current Wa ste Diversion Levels 

Determining current diversion levels achieved by the GTA IC&I sector is a difficult task. 
Unlike diversion in the residential sector, where data are maintained by local and regional 
municipalities, there are no central data sources maintained on diversion by the IC&I sector. 
IC&I waste management is carried out by the private sector, and there are currently no data 
reporting requirements in place.' 

The Ontario Waste Management Association (OWMA) conducted a survey of its membership 
in March, 1991 which estimated that the IC&I diversion rate for the GTA was 17.8% and was 
expected to reach 23.7% in September, 1991. A second survey was conducted in 1993 to 
determine recycling levels for 1992, and will be the best source of available data from the 
Association (Crawford, 1993). The detailed survey results had not been released at the time of 
writing (May 1994). 

A number of approaches were used to estimate 1992 IC&I waste diversion activity in the GTA. 
These included: 

• Literature search; 

• Survey of associations representing major IC&I sectors; 

• Survey of representative number of GTA recycling companies; 

• Survey of IC&I generators; 

• Telephone survey of GTA Regional staff ; 

• Theoretical estimate based on assumed diversion rates for different materials. . 

The results of some of these efforts are described in Schedule O and are summarized below. 
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Literature Search 

A literature search was conducted to collect any published data on diversion activity available at 
the regional or IC&I sector level. Very little information was identified through this effort, 
though some published studies were obtained with useful information. These include: 

• Mac Viro Consultants Inc. \992. Preliminary Study of Construction and Demolition 
Waste Division Constraints and Opportunities. 

• National Taskforce on Packaging. National Packaging Surveys. 1988, 1990 and 
1992 

• articles on specific recycling activities such as, Glassnmker Reports Large Jump in 
Recovery Rates, in Recycling Canada, Feb. 1993 

Numerous case studies of successful IC&I waste diversion programs were identified. 
However the degree to which these efforts represented efforts by the industry as a whole could 
not be determined, therefore the information contained in the case studies was of limited 
applicability to this study. 

Telephone Survey of GTA Regional staff 

A telephone survey was conducted of regional staff in GTA to collect any data on current levels 
of recycling by the IC&I sector at the regional level. The results of diis survey are presented in 
Schedule 0. However, very little information was available and the results of this survey did 
not contribute to a clearer picture of recychng levels by each of the major IC&I sectors in GTA. 

Survey of IC&I Sector Associations 

The Study Team conducted a telephone survey of associations representing industrial and 
commercial groups in GTA in February and March, 1993. Since data on waste generation was 
allocated to ten major IC&I sectors, as detailed in Chapter 11 of this document, IC&I 
establishments and associations which represented each of these ten sectors were surveyed. 

The results of this survey are presented in Schedule O. They indicate that 3Rs activity varies 
widely among all sectors. While some associations had information on the waste management 
practices of their membership, and some were even playing a role in promoting greater 
awareness, the infomiation was generally very limited and was insufficient to gain a reliable 
picture of the current levels of recycling in the IC&I sector. 

Survey of Recycling Companies 

There are over 220 private sector companies providing a range of hauling, processing and 
marketing services for IC&I wastes in GTA (RCO, 1992). A complete listing of all IC&I 
recycling companies in GTA is available through the Recycling Council of Ontario (RCO, 
1992). The general structure of the existing IC&I waste management system in GTA is 
presented in Schedule O. 

A representative number (approximately 60 of the 220) of companies providing a range of 
hauling, processing and marketing services in GTA was selected for a survey to determine 
quantities of material handled in 1992 (the survey questionnaire is included in Schedule O). Of 
the 60 companies targetted, 54 companies were reached, and 37 provided some level of 
response. Information was obtained from two of the largest companies, 5 middle-level and 30 
small hauling and recycling companies. Most private haulers and recyclers contacted were 
unwilling to divulge proprietary information concerning their operations and capacities, 
however, indications of recycling activity for some materials were provided. 
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Of the 54 companies contacted 28 companies provided data on the tonnages of materials 
diverted in 1992. The 28 responding companies diverted an estimated 633,000 tonnes of 
waste in GTA in 1992. A similar number provided information on the number of IC&I 
accounts handled in 1992. The total number of accounts handled by approximately 28 
responding companies was approximately 14,000. Of the 54 companies contacted, 31 reported 
employing 860 people. 

Survey of IC&I Sector Generators 

The Study Team also conducted a telephone survey of a number of the major IC&I sector 
generators in GTA in February and March, 1993. Establishments representing the ten major 
IC&I sector categories used in Chapter 1 1 were contacted. 

The results of this survey are presented in Schedule O. More detailed information was 
obtained from individual generators than from the survey of associations. The IC&I generator 
survey indicated that awareness of potential opportunities for waste reduction and recycling is 
growing in the IC&I sector in GTA. Significant results have been achieved in virtually every 
sector. However, the survey indicates that the level of 3Rs activity varies widely among and 
within all sectors, so that effective organization and summary of the information to determine 
an average waste diversion rate by sector was not possible. 

Theoretical Estimate of Diversion 

Since the aforementioned surveys provided little information toward a comprehensive picture 
of the cunent levels of IC&I waste diversion in GTA, the Study Team used an approach which 
estimates diversion in GTA based on assumed diversion rates for different materials. Based on 
the limited information available from research to date, preliminary estimates of diversion were 
developed for each material category. Waste composition estimates presented in Chapter 1 1 
were used for this task. This methodology, and the results obtained, are presented in Section 
12.3.2 

12.3.2 Theoretical Diversion Estimate fpr IC&I System 1 - Existing 

The composition of the GTA IC&l waste stream was estimated using the following categories; 

Old Corrugated Cardboard (OCC); 
Old Newsprint (ONP); 

Mixed Paper (note: in some cases fine paper fractions have been identified); 
Glass; 

Ferrous Metal; 
Non-ferrous Metal; 
High-density Polyediylene (HOPE); 
Polyethylene Terephthalate (PET); 
Other Plastics; 
Food Wastes; 
Yard Wastes; 
Wood; 

Construction and Demolition (C&D) Wastes (note: in some cases various 
components in the C&D waste stream have been identified); 
• Other Wastes. 

These categories are different to those used for the residential sector because the relative 
quantities of some materials generated in the IC&I sector differ significantly from the 
residential sector. 
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The assumed diversion rates used for this analysis, expressed as percentage diverted for each 
material, are summarized in Table 12.2. The estimated quantities of each material diverted, in 
tonnes, are presented in Table 12.3. The rationale for these estimates is presented below. 

It should be stressed that these percentages are best estimates of the current recycling activity 
based on information obtained from research to date. There is some uncertainty in these 
assumed diversion rates. An estimated overall diversion rate of approximately 28% is 
estimated for the Existing IC&I System, based on the assumptions used. 

The assumptions used to estimate current diversion rates are discussed by material below. 

• OCC: Old corrugated cardboard has one of the highest product recovery rates 
(primarily through the IC&I sector) (Apotheker, March 1993). NAPP reported that 
61% of OCC packaging is recycled in Ontario (NAPP, 1990 Survey) and noted that 
96% of paper packaging sent for recycling is OCC from all industry sectors 
(NAPP, 1990 Survey). An earlier NAPP study reported a 35% recycling rate of 
OCC (NAPP, 1988 survey). One end market source contacted by the Study Team 
thought an estimate of 60% was not unreasonable (confidential source). A US 
study by AIA in 1993, indicated that 70% of OCC recycled in the commercial and 
retail sectors, the largest users of OCC, is recycled by the largest generators (AIA, 
1993). Since bans on disposal of OCC in landfills have been in place since 1989, a 
high diversion rate can be expected. 

Therefore, an initial estimate of 60%, representing an estimated 198,000 tonnes of 
OCC is assumed to have been diverted in GTA in 1992. 

• Fine Paper: The surveys carried out by the Study Team for this study indicate 
that a substantial number of recycling programs are in place in commercial and 
office establishments in GTA. Pimey Bowes conducted a survey of its customers 
in 1992 which showed that 72% of offices in Ontario have recychng programs 
(Pitney Bowes, 1992). Fine paper is a significant portion of that office waste 
(Gore & Storrie, 1991). Also, according to Franklin & Associates, in 1990 
collection of fine paper from offices in the U.S. was estimated to be 16% of the 
available fine paper (Franklin & Associates, 1991). It is believed that in GTA the 
office recycling activity represents a higher concentration of office recycling 
programs and involves significant quantities of fine paper. 

Therefore, an estimate of a 75% recycling rate for fine paper has been assumed (this 
may be high). Based on available information on fine paper fractions of waste 
paper streams (Gore & Storrie, 1991, Proctor & Redfem, SENES, 1991), it is 
estimated fine paper represents roughly 17% of the mixed paper stream. It was 
estimated that approximately 94,000 tonnes of fine paper were generated in GTA in 
1992. With an assumed recycling rale of 75%, roughly 70,000 tonnes of fine 
paper is estimated to have been recycled in GTA in 1992. 

• ONP: Most ONP is generated by the residential sector. An estimated 40% of 
available ONP was recycled in Canada in 1991, and more than 50% of available 
supply was recovered in Ontario (CDNA, 1992). IC&l sector recycling of ONP is 
assumed to be less. Pre-consumer sources of ONP in the IC&I sector have always 
been recycled. For post-consumer ONP recovery programs, such as that conducted 
by the Toronto Transit Commission (TTC, 1988), recovery is assumed to be 
relatively low. The Ontario Paper Fibre Strategy Team estimated that approximately 
35% of ONP was recycled in the IC&I sector (Ontario Paper Fibre Strategy Team, 
1993). 
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Table 12.2 

Assumed Diversion Rate of GTA IC&I Waste Stream 
By Material in 1992 



Materiai 



occ 

ONP 

Fine Paper 
Mixed Paper 
Glass 
Ferrous 
Non-ferrous 
HDPE 
PET 

Other Plastics 
I Food 
Yaid 
Wood 
Other 
C&D 

— Brick 

— OCC 

— Concrete 

— Diywail 

— Steel 

— Wood 

— Other 



Assumed Carri 
(%^ of 




Nssixin Rate 



.'4i 



60% 

35% 
75% 
15% 
18% 
20% 
20% 
10% 
10% 
3% 

m 

m' 

50% 
5% 

30% 
50% 
30% 
30% 
60% 
60% 
5% 



Note: All of the above estimates are based on limited available information, described 
in Section 12.3.2 by material, but are considered to provide a reasonable preliminary 
estimate of the potential range of the effects of the 3Rs regulations and NAPP for the 
Existing/Committed IC&I System. Information on markets by material is presented in 
Schedule H of the Service Technical Appendix. 
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T«bie 12J 

Estimate of Diversion of IC & I Waste 

Under Existing Sjstem 

Greater Toronto Area 

1992 



Waste Compgocnt 


Gltlmat«dIC&l 

Waste Gcnented 

(todtses) 

WW 

(colwnal) 


£stlnalcdIC*[ 

: INtcrrinirtUMncs) - 

Bttiltag3R 

(eotomnZ) 


£«ttamat*dlC&I 
iXveniao Rate 

i9n 


£(tteated |C*t 
WaateDlsiMaMl 

(tMUM) 

1991 


£ltiMit«4::- 

Cotapwdtfoti rf 
Dbp<MedJCJtIWa«< 

19« 


Total [OScI Waste (lonnes) 


2.796.381 










Pap«r 

Newspaper 

Conugaled cardboanl (OCC) 

Rne Paper 

Mixed £aper(l) 


97,036 

330,721 

557.463 


33.963 
198.433 

70.240 
115.952 


35.0% 

60.0% 

33.4% 


63.074 
132.288 

371.270 
566.632 


3% 
7% 

19% 

~- 28% 


Siibtotai (Paper) 


985,220 


418.588' 


42J% 


Glass 


81.735 


14.712 


18.0% 


67,023 


3* 


Feirotu 
Noo-tetmus 


185.018 

115.529 


37,004 
23,106 


20.0* 
20.0% 


148,014 
92.423 


7% 
5% 


SaUoUl (Metal) 


300,546 


60.109 


20.0% 


240.437 


12% 


Plastic 

mr 

HOPE 
Oiber Plastic 


5.053 

36.301 

190.302 

231.656 


505 
3,630 

5,709 
■■■9.845 


10.0% 

10.0% 

3-0% 

4:2% 


4.548 

32,671 

184.593 


0% 
2% 
9* 


Sabtolal (TUstk) 


221,812 


11% 


Or^anics 

Food wastes 
Yard waste 


211.954 
31.233 

^■'243:r87 


2.120 
312 


1.0% 
1.0% 


209.835 
30,920 


10% 
2% 


Sablotal (Organica) 


2.432 


1.0% 


240.755 


12% 


Wood Waste 


176.838 


53.051 


30.0% 


123.786 


6% 


rnimndioD/DeinoUUon Waste 

Brick.CX:CConc.Drywl,SlBel.Wood 

Other 


387.574 
207,595 


212,76! 
10J80 


54.9% 
5.0% 


174,813 
197,215 


9% 

10% 


SnbliKal (C&D> 


595.169 


223.141 


37 J% 


372,028 


19% 


Other 


182,030 


9.101 


5.0% 


172.928 


9% 


TOTAL 


2.79«,381 


790 J79 


28J% 


2.005,402 


1M% 


Notes: 

1 . [Deludes some fine paper of some sectois 

2. AO diveisioD estinmcs lUostiaied using assutned 1992 data. 
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Therefore, an estimate of 35%, representing approximately 34,000 tonnes of ONP, 
has been assumed to have been recycled in the IC&I sector in GTA in 1992. 

• Mixed Paper: This category includes fine paper (factored out in this analysis 
since it is specifically targetted in the provincial 3Rs Regulations), various post- 
consumer boxboards, some post-consumer OMG, various kraft used in packaging, 
envelopes, polycoat packaging and fibre cores. While the markets for these 
secondary materials may be growing with the introduction of new technology and 
greater demand for other secondary fibres such as ONP, markets still are limited. 

A number of the office recycling programs in GTA offered by private recycling 
companies (Laid law, Metro Waste Paper, WMI) collect a mixed paper stream. This 
would tend to increase the recycling levels of lower value fibres. 

However, mixed paper is a broad category of waste fibres and includes materials 
such as fibre cores which have a high weight, and kraft from various sources. 
These are expected to have significantly lower recycling rates but their contribution 
to the waste stream is not known at this time. NAPP noted that 96% of paper 
packaging sent for recycling is OCC from ail industry sectors (NAPP, 1990 
survey). Data from its 1992 survey suggest that approximately 30% of fibres other 
than OCC (packaging groups 42 to 48) are reused or recycled (data supplied by 
Environment Canada, 1994). NAPP 1992 survey results indicate significantly 
higher levels of recycling of fibre used in packaging over results in 1988 (National 
Taskforce on Packaging, 1994). According to the Paper Fibre Strategy Team the 
diversion of boxboard is unknown (Ontario Paper Fibre Su-aiegy Team, 1993). 

TTierefore, an initial estimate of 25%, representing roughly 82,000 tonnes of mixed 
paper (other than fine paper, OCC and ONP) has been assumed to have been 
divened in GTA in 1992 (this may be high). 

• Glass: Consumers Glass of Etobicoke estimates that 324,500 tons of glass cullet 
is available in Ontario, of which 80% is residential, and 20% IC & I (64,900 
tonnes) (Paradise, 1993). Consumers Glass also estimated that it recovered 
approximately 5,620 tonnes of glass from IC&I programs in Ontario in 1991 
(Recycling Canada, 1993). 

NAPP in its 1988 survey report noted a glass diversion rate of 19% (NAPP, 1988 
survey). In its 1990 survey, NAPP indicated a high reuse rate of glass containers 
(approximately 60%). This reuse is assumed to be largely refillable beer and soft 
drink containers which would not appear in the waste generation estimates of this 
study. The NAPP report also showed a national recycling rate of approximately 
15% to 20% of glass not reused. For Ontario, a 22% to 27% recycling rate of glass 
containers is indicated (NAPP, 1990 Survey). 

At this time reliable information on recycling of other types of glass materials in the 
. IC&I sector, such as plate glass, is not available. 

Therefore, an initial estimate of 18%, representing approximately 14,700 tonnes of 
■ glass has been assumed to have been diverted in GTA in 1992. 

• Plastic: Plastics currently have very limited markets for a number of reasons, 
including identification and sorting problems, contamination by materials other than 
plastic resins, and high transportation costs due to the low density of plastics. 
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The majority of film plastics are landfilled (Horn, 1993, Rafferty, 1993). 
Recycling of HDPE is usually profitable, but is not profitable at this time due to low 
market demand (Riddell, 1993). , 

PET has a significantly higher value than other plastics and is generally sorted from 
mixed plastics streams. However, PET generally is not used in high volumes in the 
IC&I sector. It likely would be collected under mixed material programs 
particularly from institutions such as hospitals and schools. 

High volume, homogeneous, pre-consumer scrap plastics are assumed to have been 
recycled for some time and therefore are a smaller part of the waste generation 
estimates in this study. . 

NAPP, in its 1988 survey report, noted a plastics recycling rate of 7%. In the 1990 
survey, NAPP indicates an overall plastics recycling rate of approximately 8% to 
10%.. In Ontario, reported plastics recycling varies from 1% to approximately 
50%, depending on the packaging group. 1992 NAPP survey results indicate an 
overall plastics recycling rate (packaging groups 21 to 27) of approximately 15% 
(data supplied by Environment Canada, 1994). 

Therefore, for this analysis, it is assumed that overall plastic recycling rates 
(including plastic packaging and other plastic waste) currently are low in the IC&I 
sector, and initial estimates of recycle rates for plastics have been made based on the 
following assumptions: 



PET 


10% 


HDPE 


10% 


Other plastics 


3% 



• Metals: . 

Ferrous: It is assumed that high volume homogeneous scrap metals have been 
recycled for some time and do not appear in significant portions in the waste 
generation estimates of this study. Tinplate steel recycling also is a well-established 
practice. However, the Canadian Steel Can Recycling Council (Paulowich, 1993) 
reported that available tonnages in the province are unknown, and so recycling rates 
of tinplate steel are uncertain. It is estimated though that in Ontario, the steel can 
recycling rate is approximately 70%. 

NAPP reports that recycling of ferrous metal packaging varied between 19% and 
70%, depending on the packaging group. Overall, a recycling rate of about 30% 
and a reuse rate of roughly 20% is indicated (NAPP, 1990 survey). 

NAPP also indicates a disposal rate for ferrous metal packaging of 279,000 tonnes 
in Ontario for ferrous metal from packaging group 78 (strapping/wire), which 
represents a significant portion of the 444,000 tonnes of ferrous metals packaging 
reported used (NAPP, 1988 survey). In the same survey, a 19% diversion rate is 
indicated for ferrous metals. It is assumed that other containers such as paint cans 
which are heavy gauge, may constitute a significant portion of the waste stream that 
is not recycled. 

Information on recycling of other metal goods is limited. Studies indicate that post 
consumer goods represent significant portions of the waste stream (Proctor & 
Redfem, SENES, 1991, Gore & Storrie, 1991). 
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An initial estimate of 20%, representing approximately 37,000 tonnes of ferrous 
metals, has been assumed to have been diverted in GTA in 1992. 

Non-ferrous: NAPP indicates a 20% to 25% recycling rate in Canada for 
aluminum containers. In Ontario a 30% recycling rate is indicated (NAPP, 1990 
survey). Container which have historically been recycled would not appear in the 
waste generation figures in this analysis. Also, high volume non-ferrous scrap 
metals have been recycled for some time due to their high value, and similarly 
would not be represented in the waste generation estimates. 

It was assumed that non-ferrous materials in durable goods may be a significant 
portion of the waste stream for certain sectors and are assumed to have a relatively 
low diversion rate. 

An initial estimate of 20%, representing approximately 23,000 tonnes of non- 
ferrous metal was assumed to have been recycled in 1992. 

• Wood: Most IC&I wood wastes are generated in the manufacturing and wholesale 
sectors. A significant portion of this was assumed to be wooden pallets, 
particularly in Uie wholesale sector. Increasingly these are reused and recycled. 
NAPP indicates a wood packaging recycling rate in Ontario of from 12% to 41% 
depending on the packaging group (40% for pallets, etc.), and a combined reuse 
and recycling rate overall in Canada of roughly 85% (NAPP, 1990 survey). Data 
from the 1992 survey indicate an overall diversion rate of approximately 55%, 
mostly reuse with a relatively low rale of recycling (data supplied by Environment 
Canada, 1994). Landfill bans on disposal of wood are expected to have had a 
significant impact on the diversion of wood waste by all sectors through reuse and 
recycling. 

Therefore, an initial estimate of 30%, representing roughly 53,000 tonnes of wood 
was assumed to have been recycled in GTA in 1992. 

• Organics: Despite specific examples of food waste diversion in the IC&I sector 
from surveys, overall food waste recycling rates in the IC&I sector were assumed 
to be low. While there is significant potential for food and yard waste diversion, 
markets, handling and processing capacity are not highly developed in GTA. 

An initial estimate of 1% diversion of food waste has been assumed. This may be 
low as a number of large grocery stores and large restaurants have established food 
waste recycling programs. At this time reliable information on the proportion of the 
food waste stream that this represents is limited. 

Similariy, yard waste diversion has been estimated at 1% (this may be low given 
some municipal works programs and facilities for centralized yard waste 
processing). 

• C&D: Landfill bans have encouraged diversion of homogeneous wastes generated 
by the C&D sector; each of the GTA regions have imposed landfill disposal bans on 

. recyclable wood, recyclable drywall, cardboard, metals, concrete and rubble. As 
such, source separation of banned materials takes place at a number of construction 
sites. Over the years, C&D companies have achieved significant diversion of the 
quantity of waste going to landfill. For example, one major consiniction company 
has achieved a 50% diversion of waste going to landfill through source separation 
and on-site reuse applications (confidential source). 
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Brick 


30% 


OCC 


60% 


Concrete 


30% 


Drywall 


30% 


Steel 


60% 


Wood 


60% 


Other 


5% 



MacViro estimated diversion of up to 48% of C&D wastes in a scenario of good 
economic activity in GTA and reduced export of wastes (this does not consider 
material historically diverted). This diversion estimate assumed that of the new 
diversion, 19% would be concrete, metals and other heavy materials, 53% would 
be clean drywall, OCC and wood, and 28% would be other mixed materials 
(MacViro, 1992). .. - • 

For this analysis, initial estimates of C&D recycling were as follows: 

may be low considering bans 

readily separated and recycled, good markets 

may be low considering landfill bans 

may be low (MacViro reports drywall processing of 

35,000 tonnes in 1992) 

readily separated and recycled, good markets 

readily separated and recycled, good markets 

may be low 

Overall, diversion of 37%, representing an estimated 223,000 tonnes of C&D 
material, has been assumed. This may be low, particularly for the aggregates, 
given landfill bans and processing capacity for some materials such as gypsum. 

• Other Materials: This includes tires, textiles, bulky goods and other materials. 
It is difficult to estimate diversion of these materials because there is no accurate 
breakdown of the composition of this category. An initial estimate of 10% 
diversion of other materials is assumed. 

From this approach it was estimated that overall, approximately 28.3%, or 791,000 tonnes of 
IC&I wastes could have been diverted in GTA in 1992. Total IC&I waste generation in 1992 
is estimated at approximately 2.796 million tonnes, therefore* an estimated 2 million tonnes 
were disposed. Sensitivity analyses on some of these assumptions indicate that a lower bound 
to this estimate is approximately 25% diversion, or approximately 700,000 tonnes in 1992. 

12.4 Estimates of Waste Diversion by the IC&I System 2 - 
Existing/Committed 

12.4.1 A pproach to Waste Diversion E.stimate 

The Existing/Committed System includes the impacts of the Provincial 3Rs Regulations, and 
also the impacts of NAPP. The Ontario 3Rs Regulations were promulgated in March, 1994. 
Preliminary estimates of their potential impact on diversion of IC&l waste in Greater Toronto 
Area were developed using 1992 waste generation values, for illustrative purposes. 

The 3Rs Regulations apply to designated major generators as discussed in Section 12.2. 
Therefore small (non-major) IC&I generators will not be required to source separate materials 
in the foreseeable future. 

At this time, the proportion of total IC&I waste in the Greater Tortmto Area generated by 
"major" IC&I generators subject to the 3Rs Regulations is not known. The Study Team 
attempted to obtain detailed information such as profiles of employment, retail space, office 
space, construction and demolition projects from many sources in order to refme this analysis. 
A summary of the contacts made is presented in Schedule O. The data obtained did not provide 
adequate detail with which to estimate the number of generators impacted by the 3Rs 
Regulations. MOEE staff estimate that there are approximately 70,(XX) IC&I generators in 
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Ontario, and that approximately 10% of these (7,000 generators) will be subject to the 3Rs 
Regulations. An estimate of the number of generators subject to a 1992 draft of the 3Rs 
Regulations is provided below: 

Businesses/Organizations Classified as IC&I Waste Generators 



:i:m'n'^'^M^Sd^sm^ 


:::i::.;:|Si3Ee::;:C!citeria -L- , ; 


,.;:;,:,:,jLarge::V:: : 
Generators 


Generators 


Shopping complexes 


10,000 m^ 


400 


1,533 


Construction/demolition firms 


50 employees 


625 


. 25,176 


Office buildings 


10,000 m^ 


266 


1,579 


Food services 


$5 million sales 


1,468 


16,136 


Hoiel/moiels 


75 rooms 


244 


2,544 


Hospitals 


100 beds 


373 


1,881 


Schools 


350 students 


1,006 


5,431 


Manufacturers 


100 employees 


2,006 


15,109 


Total 




6,388 


69,389 



Preliminary estimates of the impact of the 3Rs Regulations and NAPP on IC&I sector waste 
generators considered what quantities of waste would be diverted if all IC&I waste generators 
were subject to these Regulations. Assumptions were then made on the proportion of the IC&I 
stream likely to be subject to the Regulations. 

One of the limitations of this analysis is determining the "overlap" between companies which 
are currently recycling on a voluntary basis, and those which are designated as major 
generators and which will be required to conduct waste audits and develop waste reduction 
plans under the 3Rs Regulations. If all of those required to implement source separation 
programs currendy are doing so, then the incremental effects of the 3Rs Regulations would be 
zero, and waste diversion would remain at the current level, estimated to be approximately 
28.3%. This is unlikely to be the case. However, to determine the exact number of companies 
which are subject to the 3Rs Regulations, and the percentage of these which are currendy 
meeting all of the requirements of the Regulations is not possible without extensive research 
and survey activity. 

In the absence of reliable information on the number of establishments and the proportion of 
the total IC&I waste stream covered by the Regulations (3Rs and NAPP) and detailed data on 
current levels of recycling, a "coverage" factor was applied to the waste materials potentially 
diverted if all establishments were subject to the Regulations. "Coverage" factors of 40% and 
60% were applied to these estimates to include waste streams covered by the Regulations and 
those that voluntarily divert materials from disposal. 

After determining the amount of each targetted material covered by the 3Rs Regulations and 
NAPP and potentially recycled voluntarily, capture rates were applied to estimate the amount of 
these materials actually recovered. These rates are applied to account for contamination, 
identification problems, handling difficulties, other reasons for rejection and non-compliance 
with the Regulations. Table 12,4 presents the capture rates applied to estimate recovery of each 
material. 

In addition, estimates of voluntary diversion of materials which are targetted by the 3Rs 
Regulations but which are generated in sectors not subject to the Regulations were made by 
applying the assumed exisdng diversion rates for diese materials. Also, estimates of voluntary 
diversion of potentially recyclable matenals which are not targetted by the 3Rs Regulations 
were made by applying the assumed existing diversion rates for these materials. 
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Table 12.4 

Coverage and Capture Rates 

Assumed for Exlsang/CommUted IC&l System Diversion Estimates 



Mmterta] 




Coverage Rates 




Capture Rates 


Exlsttag/ 


Extended anrt 
Expanded 3R£ 


No Unprocessed 
Waste To 


Source 


MlBBdW*s«e 






Systems 


Landon 


Separation 


Handling 


occ 


40%/60% 


90% 


100% 


85% 


50% 


ONP 


40%/60% 


90% 


100% 


85% 


50% 


Fine Paper 


40%/60% 


90% 


100% 


85% 


50% 


Mixed Paper 


40%/60% 


90% 


100% 


85% 


50% 


Glass 


40%/60% 


90% 


100% 


65% 


25% 


Ferrous Meial 


40%/60% 


90% 


100% 


75% 


50% 


Non-ferrous Metal 


40%/60% 


90% 


100% 


75% 


50% 


HDPE 


40%/60% 


90% 


100% 


75% 


50% 


PET 


40%/60% 


90% 


100% 


75% 


50% 


Other Plastics 


40%/60% 


90% 


100% 


65% 


35% 


Food 


40%/60% 


90% 


100% 


85% 


50% 


Yard 


40%/60% 


90% 


100% 


85% 


50% 


Wood 


40%/60% 


90% 


100% 


75% 


50% 


Other 


40%/60% 


90% 


100% 


65% 


■ 5% 


C&D 1 largeied) 


40%/60% 


90% 


100% 


SS% 


\ 50% 


C&D fother) 


40%/60% 


90% 


100% 


65% 


5% 



1 Faaon for coverage and capture arc appUcd (o esiimacs of ihc amoum of each maienal pwemiaUy included if aU 

csiablitbmenls were subject lo regulauons or piiucipaied m cU version aai vines. 
2. For Sy,iem 6, No Unpnx:e,ied Waae lo Landfill, material no. source sepamed in the Exiaing/Comnuned Sy«em is 

handied aj a muted waae stream 



May 1994 



Page 12-22 



Ministry of Environmera and Energy 
GTA 3Rs Analysis - Service Technical Appendix 



12.4.2 Assumptions for Diversion Estimates for IC&I System 2 - Existing/Committed 

The IC&I waste generation and composition and the amount of each material potentially subject 
to the 3Rs Regulations are shown by sector for each Region and for the entire GTA in 
Schedule N. The following assumptions were used to develop these estimates: 

• Composition 

For each sector the proportion of each material category (e.g. mixed paper, glass, 
ferrous metal) which is targeted by the Regulations (e.g. fine paper, glass food and 
beverage containers - refer to Section 12.2) was estimated based on waste 
composition data from studies conducted in Ontario (Gore and Storrie, 1991 and 
Proctor & Redfem and SENES, 1991). 

• Primary . . 

The primary sector is not generally subject to the Regulations. However, mining 
and petrochemical industries in Metro likely would involve office activity which 
might be subject to the Regulations (depending on the floor area of the office 
building). All OCC, ONP, fine paper, glass, metal and aluminum food and 
beverage containers from these establishments were included in the estimates. 

• Manufacturing 

All OCC, ONP, fine paper, glass, ferrous metal, non-ferrous metal, specified 
plastics (PET. HOPE, LDPE and LLDPE, polystyrene foam, trays, reels and 
spools) wood and fine paper generated by the manufacturing sector are potentially 
subject to the 3Rs Regulations. 

The packaging audits required under the 3Rs Regulations would apply to major 
generators in SIC 10, 1 1, 27 and 37. Also, NAPP applies to most significant 
packaging generators. Therefore, it was assumed that 75% of remaining mixed 
paper waste from the manufacturing sector would be potentially diverted over time 
' as a result of packaging and waste audits. 

• Transport/Communication/Utilities 

This sector includes truck, rail and shipping transport, as well as communications 
and utilities. Some activities have similar characteristics to the manufacturing 
sector, while others are office-related facilities. The material-specific assumptions 
for the office and manufacturing sectors have been apphed to the respective portion 
of the waste stream. 

• Wholesale 

The wholesale sector is not subject to the source separation provisions of the 3Rs 
Regulations. However, the packaging audits required under the 3Rs Regulations 
would apply to importers of food, beverage, paper and chemical products with 
sales greater than $20 million/year. Also, NAPP applies to most significant 
packaging generators. It was assumed that for the materials used in packaging, 
50% of the waste generated in the wholesale sector potentially would be diverted 
over time under the NAPP initiative (NAPP specifically is directed toward "brand 
owners", defined as manufacturers, distributors or importers of products and 
therefore includes the wholesale sector). 

• Retail 

■ . All OCC, ONP, fine paper, glass, metal and aluminum food and beverage 

containers were assumed to be potentially subject to mandatory source separation. 
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• Financial/Insurance/Real Estate 

All activity in this sector was considered to be office activity. Therefore, all OCC, 
ONP, fine paper, glass, metal and aluminum food and beverage containers were 
assumed to be potentially subject to the Regulations. 

• Non-Commercial (Education and Health/Social) 

This sector includes schools and hospitals, both of which are included in the 3Rs 
Regulations. Therefore, all OCC, 0^fP, fine paper, glass, metal and aluminuni 
food and beverage containers were assumed to be potentially subject to the 3Rs 
Regulations. 

• Commercial 

' • The commercial services sector is made up of a variety of activities, mostly 

categorized as offices or restaurants. All of these were considered potentially 
subject to the Regulations. Therefore, all OCC, ONP, fine paper, glass, metal and 
aluminum food and beverage containers were assumed to be potentially subject to 
mandatory source separation. PET for the food/beverage and accommodation 
groups also was assumed to be potentially subject to source separation. 

• Public Administration 

This sector involves primarily government admihistraiibn services which for tiie 
most part, were assumed to be office activities. Therefore, all OCC, ONP, fine 
paper, glass and metal food and beverage containers were assumed to be potentially 
subject to the Regulations. 

• Construction and Demolition 

Estimates of C&D waste generation and composition are described in Chapter 1 1 
and presented in Table 1 1.9. 

• Other Assumptions 

It was assumed that 50% of PET and HOPE from all sectors potentially could be 
diverted over time as a result of waste audits as these materials command good 
market prices when clean, and tiiere appears to be a demand (over the longer term). 
The HDPE market currentiy is soft, but is assumed to improve in the future. 

Finally, it was assumed that 20% of "other" waste material could be diverted over 
time. "Other" material refers to undefined waste in the composition analysis. It 
includes textiles, durable goods, non-specific industrial wastes and other materials 
not specified in the list of materials presented in this analysis. Also, some materials 
that have been specified in this analysis such as OCC, etc. are likely included. 

12.4.3 Range of Diversion Estimates for IC&I System 2 - Existing/Committed 

As described in Section 12.4.1, factors of 40% and 60% were applied to represent different 
coverage levels of the 3Rs Regulations and NAPP. Tables 12.5 and 12.6 summarize the 
estimates of diversion rates at each of the assumed levels of "coverage". Estimates of the actual 
capture rates for each material assuming the respective coverage factor and all voluntary 
recycling are shown in column 3 of the Tables. 

For some materials the net impact of the 3Rs Regulations and NAPP is estimated to be zero, 
that is, current voluntary recycling of a material is greater than the amount estimated to be 
diverted at the assumed coverage levels and capture rates. 
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Table 12J 

Estimate of DlTcnlon of IC&I Waste 

Uodo- Exlsttng/Committed IC&I System (40% coverage) 

Grater Toronto Area 





£«teatMilC*I 
WHtcGenenlMf 

(lOWMl) 

(MtaaBt) 


EidMattd 


vmmmA 

I^dMfttpfCoMHltted 

4MHCaTO»p 
(c«iraiii3} 

(to«es> 


IC&I 

Rale 
B^rUaleilai 


EMaiatcd 

ICftI 

Wmi* 

Ilbpami 

Oqr^uremee) 

<tM>n««> 


F-thitttirtt: -: 
ICftT Wiftto 


local IC&I Waste (toDnes) 


2.796,381 












Rqicr 

Newspaper 

Conugaied daidboanj (OCC) 

Fine Paper 

Mixed paper (1) 

Subtotal (Fqier) 


97,036 
330.721 

557,463 
985 220 


33,963 
198,433 

70.240 
115.952 

41 R SJIS 


33.963 
198.433 

186.192 


35.0* 
60.0% 

33.4* 


63,074 

132.288 



371,270 


3* 
7* 

19% 


GU» 


81,735 


14.712 


19.294 


4ZJ% 

23.6* 


566,632 
62.441 


29* 
3% 


Fuious 

Non-ferrous 


185.018 
. I15J29 


37.004 
23.106 


4S.682 
31387 


26 J* 

27.2* 
26.6* 


136.335 
84.142 

220.477 


7* 

4% 

11% 


Subtotal (Metal) 


30OJ46 


60,109 


80.069 


Pladic 

PET 
HOPE 
Oiber Plastic 

Sabtolal (Plastic) 


5,053 

36,301 

190J02 

231.656 


505 
3.630 
5.709 
9.845 


1.062 

7.481 

14.813 

71 l^fi 


21.0* 

20.6* 

7.8* 

in i9t 


3.991 
28.821 

175.489 

fftii in 1 ' 


0* 
1% 
9% 


Organia 

Food wastes 
Yanl waste 


211.954 
3 1 .233 


2.120 
312 


2.120 
312 


1.0* 
1.0* 
1.0* 


209.835 
30.920 


11* 

2* 


Sobtotal (Ottanfas) 


243.ijf7 


2,432 


2.432 


240.755 
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Wood Waste 
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6* 
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212.761 
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212,761 
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54.9* 

5.0* 

TtTS." 
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9* 
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Other 


182.030 


9,101 


9.466 


5.2* 


372,028 
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19* 
9* 


TOTAL 


2,79«J«1 
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3(U)* 
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Table 12^ 

Estimste of EN version of IC& I Waste 

Under Existing/Conunittcd IC&I Sjrstcm iW% coverage) 

Greater Toronto Area 
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2,796.381 












P.p*r 
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Hue Paper 

Mixed papa (1) 


97.036 
330,721 

557,463 


33,963 

198.433 

70,240 

115,932 


■)8.557 
198.433 

200.149 


50.0% 
60.0% 

35.9% 

"4U^ 


48.480 

132,288 



357.313 


. m 

m 

19% 


Subtolal (Paper) 


985^20 


418,588 


447,138 


538.082 


"" 29% 


Clau 


81.735 


14.712 


28.694 


35.1% 


53.041 


3% 


Fttrotu 
NoD-feiTOUi 


185,018 
I13J29 


37.004 
23.106 


66,201 
43.S08 


35.8% 
37.9% 


118.817 
71,720 


6% 
4% 


SaMmai (Metal) 


300,5461 


60.109 


110.009 


36.6% 


190,537 


10% 


Pfaxtk 

PET 
HDPE 
CMler Ptailic 


5,053 

36.301 

190,302 


505 
3.630 
3.709 


1,479 
10.369 
21.060 


29.3% 
28.6% 
11.1% 


3.374 
25,933 
169J42 


OK 

9% 


SabtataKPteftte) 


23i;656 
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32.908 


14.2% 


198,748 


11% 


Ortanks 

Yard wirte 
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1.0% 
1.0% 
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30.920 
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2% 
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5% 
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212,761 
10380 


21^761 
10.380 


54.9% 
5.0% 


174.813 
197.215 


9% 
11« 
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595,169 


223,141 


223.141 


37J% 


372.028 


20% 


Other 


I8Z030 
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14.198 


7,8% 


167.831 


9% 


TOTAL 


2,79*481 
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In summary, it appears that between 30% and 34% of IC&I waste could potentially be diverted 
under the Existing/Committed system. This diversion would be achievable by the year 2000, 
assuming that the system is fully mature by that time. These estimates do not include a source 
reduction allowance, which is estimated separately, as described in Section 12.9. 

12.5 Estimates of Waste Diversion by the IC&I System 3 - Extended 3Rs 
Regulations 

Under System 3, extended 3Rs Regulations would be designed to target generators of 90% of 
the IC&I waste stream. Establishments which generate 90% of the waste stream in all sectors 
would be required to source separate the following materials: 

• occ 

• ONP 

• fine paper 

• glass food and beverage containers 

• steel and aluminum food and beverage containers. 

Mandatory source separation of a longer list of materials, currently only targeted from major 
generators within the manufacturing sector, would be extended in System 3 to apply to the 
generators in the manufacturing sector who are responsible for generation of 90% of the 
manufacturing waste stream. In addition to the above materials, the manufacturing sector 
would also be required to source separate the following materials: 

• plastics - PET, HOPE, LLDPE and LDPE, polystyrene film, spools etc., and , 

• wood. „ . 

The Regulations would be extended so that generators of 90% of the C&D waste stream were 
covered. Materials targeted include: 

brick 

OCC , 

concrete 
drywall, 
steel and 
wood. 

IC&I waste generation and composition estimates and the amount of each material potentially 
subject to the Extended 3Rs Regulations and NAPP are shown by sector for each Region and 
for the entire GTA in Schedule N. The assumptions used to develop these estimates were 
similar to those described in Section 12.4.2 except that all sectors were included. A factor of 
90% was applied to these estimates to determine the amount of waste generated by 
establishments covered by the Extended 3Rs Regulations and NAPP. 

After determining the amount of each material covered by the Regulations, capture rates were 
applied to estimate the amount of material which is likely to be recovered. These rates are 
applied to account for contamination, identification problems, handling difficulties, other 
reasons for rejection and non-compliance with the Regulations. Table 12.4 presents the 
capture rates appUed to estimate recovery of each material. 

Estimates of voluntary diversion of potentially recyclable materials which are not targetted by 
the Extended 3Rs Regulations have been made by applying the assumed existing diversion 
rates for these materials. 
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Table 12.7 presents diversion estimates for the Extended 3Rs Regulations System. As with 
System 2, column 3 of the Table shows the actual capture rates for each material due to the 
Extended 3Rs Regulations and any voluntary recycling. It was estimated that approximately 
46% of IC&I waste material could be diverted under System 3. This diversion would be 
achievable by the year 2000, assuming that the system is fully mature by that time. These 
estimates do not include a source reduction allowance, which is estimated separately, as 
described in Section 12.9. 

12.6 Estimates of Waste Diversion by the IC&I System 4 - Expanded 3Rs 
Regulations 

The Expanded 3Rs Regulations System (System 4) is built on System 3 (Extended 3Rs 
Regulations) and requires source separation and diversion of a larger number of dry materials 
by all sectors. Mandatory separation of all HOPE, PET plastics (LLDPE and LDPE, 
polystyrene film, spools etc.) and wood is extended to all sectors in this system, whereas these 
materials were required to be source separated by only the manufacturing sector under System 
3. Also, mixed paper (in addition to fine paper) from all sectors is targetied and would be 
subject to mandatory source separation. It would likely be collected as a mixed paper stream 
and after processing, a portion of it would be marketed as lower grade fibre. 

A similar method to that used for analysis of System 3 was used to estimate the potential 
diversion of this System 4. 

IC&I waste generation and composition estimates and the amount of each material potentially 
subject to the Expanded 3Rs Regulations and NAPP are shown by sector for the entire GTA in 
Schedule N. A factor of 90% was applied to these estimates to determine the amount of waste 
generated by establishments covered by the Expanded 3Rs Regulations and NAPP. After 
determining die amount of each material covered by the Regulations, capture rates were applied 
to estimate the amount of material likely to be recovered. These rates are applied to account for 
contamination, identification problems, handling difficulties, other reasons for rejection and 
non-compliance with the Regulations. Table 12,4 presents the capture rates applied to estimate 
recovery of each material. 

Table 12.8 presents diversion estimates for the Expanded 3Rs Regulations System. As with 
System 2 and 3, column 3 of the Table shows the actual capture rates for each material due to 
the Expanded 3Rs Regulafions. It was estimated that approximately 54% of IC&I waste 
material could be diverted under System 4. This diversion would be achievable by the year 
2000, assuming that the system is fully mature by that time. These estimates do not include a 
source reduction allowance, which is estimated separately, as described in Section 12.9. 

12.7 Estimates of Waste Diversion by the IC&I System 5 - Expanded 3Rs 
Regulations with Organics 

In the IC&I System 5 - Expanded 3Rs Regulations with Organics, wet organics (food and 
yard waste), which constitute an estimated 8.7% of IC&I sector wastes, were included in the 
list of materials targetted for source separation. Generators targetted for mandatory separation 
requirements would be those that contribute to 90% of all wet organic waste generated. This 
system is built on Systems 3 and 4 and a similar method was used to estimate the potential 
diversion. 
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T«ble 12.7 

EsUnute of Direnion of IC&I Waste 

Under IC&I System 3 - Extended 3IU Regutmtlons 

Greater Toronto Area 
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Paper 

Newspaper 

Convgaied cardboard (OCC) 

Fine Paper 

Mixed paper (1) 

Sutrtot^ (Paper) 


97,036 
330,721 

557,463 


33,963 

198,433 
70,240 
115,952 


74.233 
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255,907 
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45.9% 


22,804 
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301,556 


2% 
5% 

20% 
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59.2% 


402.079 


GUs5 


81.735 


14.712 


45.107 
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36.628 


2% 


Femxu 
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56,2% 
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6% 

3% 
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52.9% 
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0% 

1% 
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Sabtotal (PlaiUc) 
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9.845 


47,236 


184.420 


12% 


Organics 
Food wastes 
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211.954 

31JI33 

243.187 
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1.0% 
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209,835 
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2% 
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2.432 
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1.0% 


240.755 


Wood Waste 


176,838 
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5.0% 
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6% 
13% 
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595,169 
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306,874 


51.6% 


288.295 
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Other 
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11.7% 


160,732 
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TOTAL 


2,79M81 


790^9 
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1. Includes some floe paper of some sectors 

2. All diveniOD estimates lUustiaied using assumed 1992 data. 

3. Column 3 shows eatnuied divetsioB due to tbe Extended 3Rj Regulatioiu and voluntary initiatives 
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Table 12^ 

Estimate of DIrenlon of IC& I Wutc 

Under IC&J System 4 - Expanded 3Rs Regulations 

Grrater Toronto Area 
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WtratoD 
GdMlDgSIls 

(tcjoaes) 


JEflUaated 

KlTtniMi 

£ipiadcd3R> 

-Systaa-:; 
{tHBes) 

(GOiDBUtS) 


Eatlnalcd 

ic»r 

Dtwiioa 

Rate 

By Material 


"'-EOlaiated 
WaiU 

j'OlipOBed:::-.. 

(bfttlOittwc^ 

(tOttne»> 


Eitkaatcdy: 

'OAap«9Maa: 

oiriMaiMMtd 

ICfilWiitc 


Total IC&J Waae fionoes) 
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Fine Paper 
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330.721 

557.463 
985.220 
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77.719 
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47.815 


58J% 


33,920 


3% 
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5% 

3% 
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202.869 
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8% 
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43.7% 


1.642 

11,798 

116,957 


9* 
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1.0% 
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Wood Waste 


176.838 
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4% 
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7% 
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182.030 


9.101 
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3. Column 3 shows estimatwl diversion due lo Ibe Expanded 3 


Rs Regulations 
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Food waste processors, food terminals, grocery stores, restaurants, hotels, hospitals and 
schools are the largest generators of food waste in the IC&I sector. Since they are the most 
significant food waste generators, and since it was assumed that they would most easily be able 
to institute source separation of food wastes, these sectors would likely be targetted specifically 
- that is, SIC 10 and 1 1 in the manufacturing sector, SIC 60 and 65 in the retail sector, SIC 85 
and 86 in the non-commercial services sector, and SIC 91, 92 and 96 in the commercial service 
sector. In all, these represent approximately 75% of food waste generation. Therefore, in 
order to achieve 90% diversion of food and yard wastes, additional sectors would be targetted. 

IC&I waste generation and composition estimates and the amount of each material potentially 
subject to the Expanded 3Rs with Organics Regulations and NAPP are shown by sector for the 
entire GTA in Schedule N. A factor of 90% was applied to these estimates to determine the 
amount of waste covered by the Regulations. After determining the amount of each material 
covered by the Regulations, capture rates were applied to estimate the amount of material 
actually recovered. These rates are applied to account for contamination, handling difficulties, 
other reasons for rejection and non-compliance with the Regulations. Table 12.4 presents the 
capture rates applied to estimate recovery of each material. 

Table 12,9 presents diversion estimates for the IC&I System 5 - Expanded 3Rs Regulations 
with Organics. As with System 3, column 3 of the Table shows the actual capture rates for 
each material due to the Expanded 3Rs with Organics Regulations. It was estimated that 
approximately 60% of IC&I waste material could be diverted under System 5. This diversion 
would be achievable by the year 2000, assuming that the system is fully mature by that time. 
These estimates do not include a source reduction allowance, which is estimated separately, as 
described in Section 12.9. 

12.8 Estimates of Waste Diversion by IC&I System 6 - No Unprocessed IC&I 
Waste to Landfill 

This system is built on System 2, Existing/Committed. As presented in the description of this 
system in Section 12.2, it has been assumed that the requirements of this system would be met 
in a number of ways. These would include greater source separation of some materials, and 
processing of mixed waste streams (likely from smaller generators) in a mixed waste 
processing facility. This assumption was based on current practice in GTA as well as 
experience in other jurisdictions (e.g. MinneapoUs/St.Paul) (Rafferty, 1993). 

For the purposes of this analysis, it was assumed that the waste mandated for source separation 
in the Existing/Committed System would continue to be source separated and diverted from 
landfill. The 60% coverage case for System 2 has been used as the basis for diversion 
estimates of source separated waste in System 6. The estimates of the potential diversion 
achievable by the Existing/Committed System are summarized in Section 12.4 and shown in 
Table 12.6 for the 60% coverage case. 

It was assumed that all of the waste materials estimated to be disposed in the 
Existing/Committed System would be processed to recover recyclable/reusable materials prior 
to being disposed in landfills. Also, it was assumed that all of this material would be handled 
as mixed waste streams. This represents 66% of the total IC&I waste stream for the 60% 
coverage case. Therefore, building on System 2, the material assumed to undergo some 
further processing is shown in column 4 of Table 12.10. 

It was also assumed that under such a system, while more of the IC&I waste potenually would 
be handled, there would be a portion of the waste for which it would be unviable to recover 
material for diversion due to contamination, deterioration, limited reprocessing technology, etc. 
To account for this, recovery factors were applied to all of the material assumed to be available 

and collected for processing, after some source separation had occurred. 
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Tabic 12J 

Estimate of Diversion of IC&I Waste 

Under IC&I System 5 - Expanded 3Rs Regulations with Organics 

Greater Toronto Area 



WMttCMMpOBCBl; 


DitteaiMt IC*I 

:"Wait*G«imicd 
<laiii«) 
V99Z 
(cahuaBl) 


E(tteal*4 

IC*T 

nvwiiaa 

FjMla«31ts 

ttOOM*) 


Elttawud: 

EaipHui(d3Bs 

nMOrguica 

' 'Sftiiim.--- 

(louMa) 

{eitamni) 


EMlnalMl. 

Rate 

BjrMat«1at 


Esomuui 
1C*I 
WMie 

Dispowd 

(taoBta) 


Kithialf4 s 

:riiia[iaittii: 


Total IC&I Waste (tonnes) 


2.796,381 












Paper 

Newspaper 

Comigaled caidboaid (OCC) 
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97.036 
330.721 

557.463 
9S5J20 


33.963 
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231,656 
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Table 12.10 

tistimatc of Diversion or IC&I Waste 

IC&l System 6- 

No Unprocessed Waste to Lundflll 

Greater Toronto Area 
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The recovery factors applied to the quantities of mixed waste collected for processing and 
recovery are shown in Table 12.4. 

The estimated diversion potentially achieved by System 6 is summarized in Table 12.10. 
Column 5 shows total diversion potentially achieved for all materials. 

System 6 is estimated to divert approximately 62% of the IC&I waste stream. This is similar to 
diversion achieved by System 5, even though a different approach is used. This diversion 
would be achievable by the year 2000, assuming that the system is fully mature by that time. 
These estimates do not include a source reduction allowance, which is estimated separately, as 
described in Section 12.9. 

In System 5, high diversion is achieved because targetted materials are separated and 
segregated at source. They are relatively uncontaminated, and can be easily processed to meet 
market specifications. 

In System 6, some source separation occurs, but most material is collected as a mixed waste 
stream with lower recovery potential. 

12.9 Source Reduction by IC&I Generators 

Projections of quantities of IC&I waste generated from the year 1996 to the year 2015 for each 
GTA Region and for the entire GTA are presented in Table 11.5 of Chapter 11 of this 
document. Subsequent to the development of these IC&I waste generation estimates, source 
reduction allowance was applied to these estimates to identify the potential quantities of waste 
which will not be generated by the IC&I sector in the future. 

Source reduction of IC&I waste in the future is attributed to at least three major factors, which 



are: 



• changes in the employment profile of each GTA Region; 

• innovation by IC&I generators; 

• innovation by the C&D sector. 

The methods used to estimate source reduction as a result of these three factors are described 
below. 

Source Reduction due to Changes in the employment Profile of each GTA 
Region: Future employment in each major IC&I sector in each Region was compared to 
current employment to determine if there was a major shift towards IC&I groups which have 
traditionally been lower waste generators. The IC&I per employee generation rates presented 
in Table 1 1.6 in Chapter 1 1 of this document were used to adjust future IC&I waste generation 
estimates. This was carried out by assuming that regional IC&I waste generation would 
continue at the rates experienced around 1987. Changes in generation as a result of 
employment shifts to different industries in each GTA Region are presented in Schedule O. 

Source Reduction due to Innovation: The IC&I sector (excluding the construction and 
demolition sector which is addressed separately) is expected to reduce the generation of some 
wastes over the planning period through modernization, process change, increased operational 
efficiencies, etc. While it is generally accepted that this trend is occurring and will continue, 
because of global competition, etc., very little quantitative data are available on the impacts of 
this trend on future IC&I waste generation for the whole IC&I sector. Many case studies quote 
exceptional programs where significant reductions have been achieved (described in Schedule 
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O). However, these are high profile examples of innovative behaviour and cannot be applied 
to the total IC&I sector for waste generation estimates. A modest source reduction allowance 
of 0.5% per year in waste reduction, starting in 1993, and continuing to the year 2015 (when 
the reduction increment would be 1 1 .5%) wa5 used for this analysis. 

Source Reduction in the C&D Sector: Construction and demolition waste was 
separated from other IC&I waste for this study, as its method of generation is different to other 
IC&I wastes. The construction and demolition industry will also innovate, and continue to 
develop more efficient construction methods. An allowance of 0.25% per year, beginning in 
1993, and increasing by increments of 0.257o per year from 1993 to 2015 was applied to 
estimate source reduction in C&D waste generation each year. On this basis, reduction of 
C&D waste would reach 5.75% by the year 2015. 

The estimated quantities of IC&I waste that will be reduced at source as a result of these three 
factors are presented in Schedule O. These quantities were subtiracted from the total estimated 
IC&I waste to be generated in each GTA Region to estimate net waste generation by the IC&I 
sector in each Region from 1996 to the year 2015. 

These estimates result in an overall source reduction of 5% of IC&I waste by the year 2000, 
measured against a 1992 baseline, and 17.2% by the year 2015, measured against a 1992 
baseline. 
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13.0 ASSESSMENT AND EVALUATION OF THE 3Rs SYSTEMS 

13.1 Overview 

This section of the report details the net effects analysis process undertaken by the Service 
discipline. The six residential and six IC&I systems were measured and compared according 
to a set of established criteria. The relative importance of each criterion was evaluated and 
weighted, in order to develop a hierarchy of highest to lowest ranked 3Rs systems for the 
Service discipline. 

13.2 Approach Overview 

A process consisting of five tasks was conducted to complete the Net Effects Analysis of 
GTA 3Rs Systems for the Service discipline. This included: 

• completion of a Net Effects Analysis, for each Criteria Group, for each region, for 
each of six residential systems; 

• completion of a Net Effects Analysis for each Criteria Group for each of six IC&I 
systems for the GTA; 

• ranking of criteria according to utility to the analysis, level of importance of the 
criteria relative to others, as well as the magnitude, duration, significance and 
certainty of effects; 

• a comparative evaluation of each residential system, based on the Net Effects 
Analysis of the service criteria was completed, for each GTA region; 

• a comparative evaluation of each IC&I system, based on the Net Effects Analysis 
for the Service Criteria for the GTA as a whole. 

13.2.1 Service Criteria 

The Service Criteria Group contains four criteria which were applied to the components of 
each Residential and IC&I system to assess their impacts. Generic and region-specific Net 
Effects Tables were created in order to complete this analysis. These tables are presented in 
Schedules P and Q of this Appendix. 

The criteria used for the Net Effects Analysis include: 

• Reliability 

The reliability of each system was assessed according to whether the technologies 
which form the system had been proven reliable. Reliable was defined as a 
program that had operated successfully in at least one jurisdiction in the world, at 
full scale, for a period of at least one year. The issue of whether the system is 
dependent on the success of a single approach was also considered. Single 
approach system? are more susceptible to breakdown in the event of failure of any 
of the parts, and are therefore considered less reliable. 

• Flexibility 

System flexibility was judged by the types and quantities of waste accommodated 
as well as by compatibility with the existing system. This criterion incorporates 
the ability of the system to adapt to changing waste characteristics and quantities. 
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• Performance 

System performance was judged according to the quantity of material diverted or 
disposed and the potential for marketing materials diverted, Where diversion 
achieved by two systems is within a 4% range, the two systems are ranked equally 
for this criterion. A difference of greater than 4% would rank one system higher 
than another for performance. 

Performance incorporates the issue of marketability of materials recovered. It was 
assumed that markets would be available for all recovered materials, although this 
is not necessarily the case at this time. Markets are discussed in detail in 
Schedule H of this Appendix, along with the limitations and problems for some 
materials. . 

• Social Acceptability 

The social acceptability of each system was evaluated on the basis of the potential 
effects of the systems on participation, attitudes and perception of the public of 
3Rs activities as well as willingness to pay for the system. 

13.2.2 Criteria Ranking ' ^, . 

By considering the systems ranking by criteria and criteria rankings, an overall ranking for 
each system was completed. Systems were ranked from "lowest" to "highest". 

13.2.2.1 Residential System Criteria Ranking 

Ranking of individual criteria within the Service criteria group was completed on the basis of 
the level of importance of the criteria relative to the others. In order to rank the criteria, 
consideration was given to the magnitude, duration, significance and certainty of effects. 

"Performance" and "Reliability" are considered to be of greatest and equal importance within 
the Service group. Performance measures the amount of waste diversion (tonnages diverted 
expressed as a percentage of waste generation). Reliability measures whether systems are 
likely to work (due to technology and operational factors) and whether the system as a whole 
is vulnerable to break-down. These two criteria are given the highest ranking since, taken 
together, they provide the strongest and most reliable indicators of whether any significant 
measure of waste diversion has been or is likely to be achieved, on a consistent, sustainable 
basis. They provide the best means of assessing the significance, certainty, and magnitude of 
effects, and they highlight the difference among options. 

Any systems that received a mix of lowest and highest ranking for Reliability and 
Performance (die two top ranked criteria) were ruled out of contention as highest ranked 
systems. Any such systems were then evaluated by Social Acceptability and Flexibility. 

Where two systems received similar combined rankings, the system that achieves 
significantly greater diversion would have potential to be higher ranked, since it achieves the 
goal of maximizing diversion. 

The criterion "Social Acceptability" was ranked second in importance. This criterion 
measures whether the public is likely to reject or accept a system. It provides an indicator of 
whether residents will participate in source separation and other programs that are 
fundamental to ensuring diversion performance. This criterion is helpful in evaluating the 
certainty and duration of effects. 
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Flexibility was ranked lowest in importance. This criterion evaluates systems according to 
the type and quantities of waste accepted and system compatibility with the Existing or 
Existing/Committed system. The logic behind such a criterion is that systems which are 
proven to be incapable of expansion or that demand significant alteration of existing systems 
are likely to be faced with greater challenges in terms of ensuring public participation. 
However, some systems which are not compatible with the existing system have significant 
benefits in other areas, and should not be discounted due to lack of flexibility. 

The Residential system criteria rankings for the Service Criteria Group are presented in Table 
13.1. 

13.2.2.2 IC&I System Criteria Ranking 

For the IC&I Service criteria, three criteria, "Performance", "Reliability" and "Social 
Acceptability" were considered to be of greatest and equal importance. These criteria are 
given the highest ranking since, taken together, they provide the strongest and most reliable 
indication of whether any significant measure of waste diversion is likely to be achieved by 
the six IC&I systems considered. They provide the best means of assessing the significance, 
certainty, and magnitude of effects, and highlight the difference among options. 

"Performance" measures the amount of waste* diversion (tonnes diverted expressed as a 
percentage of waste generation). This best assesses the significance and magnitude of waste 
diversion effects among the options. "Reliability" measures whether systems are likely to 
work (due to technology and operational factors) and whether the system as a whole is 
vulnerable to break-down. Reliability is necessary to guarantee the diversion level estimated 
for the systems. "Social Acceptability" measures whether institutions (mostly in the private 
sector) are likely to comply with system requirements that are fundamental to ensuring 
diversion, and therefore performance. This criterion is helpful in evaluating the certainty and 
duration of effects. . • . 

"Flexibility" was ranked lowest in importance of the four service criteria for evaluating IC&I 
systems. It evaluates the range of types and quantities of waste accepted by different 
systems, and whether these can be varied. The logic behind such a criterion is that systems 
which are proven to be incapable of expansion or modification are likely to be faced with 
greater challenges in terms of ensuring service and diversion, if the quantity and composition 
of the waste stream varies. However, this criterion is not considered essential to provision of 
a successful IC&l waste diversion system as most of the materials generated can be managed 
by the Existing System (which is therefore considered flexible). 

The IC&I system criteria rankings for the Service Criteria Group are presented in Table 13.2 
along widi the rationale for these rankings. 

13.2.3 Syfftgm Net Effects Analysis 

The net effects analysis of the six residential systems was not specifically undertaken for 
each Region. Due to the large overlap of components for the six systems between the four 
Regions (Durham, Metro Toronto, York and Peel), the analysis was completed at a generic 
level of detail. These generic systems included all potential 3Rs components for a particular 
regional system. Potential effects, mitigation and net effects were developed for each 
component category within a system and presented in tabular form. The component 
categories included a group of components with similar characteristics. This generic analysis 
was completed for each indicator of the criteria within the Service Criteria Group, 
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TABLE 13.1 
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RESIDENTIAL SYSTEMS FOR GTA REGIONS 
SERVICE CRITERIA RANKING 
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Rationale 



This criterion is ranked highest as the reliability of a waste diversion system 
is essential to providing a given level of service. Reliability is a good 
measure that can be used for distinguishing between diffet^nl systems. 
Also, the level of confidence with which diversion of a system can be 
estimated and maintained with some degree of confidence is an important 
factor in Ihe final choice of system. 



Flexibility addresses the range and quantity of materials which can be 
diverted by a given system, and how compatible it is with Ihe Existing 
System, nexibility is ranked least important of the four criteria in the 
service group, as it is not an essential feature of a waste diversion system. Il 
is an advantage if a system is flexible but other criteria are considered more 
important. . ■ ' 



Performance (measured as tonnes diverted or % diversion) is considered the 
most important criterion within the seirice group, as it measures how 
effective a waste diversion system will be. If perfonnance is not reasonable, 
then a diversion system should be eliminated from serious consideration, as 
performance is an essential requirement of any system. 



Social acceptably is ranked second in iiDponance in the service grouping as 
it is considered importanl, but not essential, that a system be socially 
acceptable. Many waste diversion systems become socially acceptable over 
lime, even though they do not have strong social acceptability when initially 
implemented. 



1 . A ranking of "1 " represents the criterion considered to be most important. 
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TABLE 13.2 
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GREATER TORONTO AREA IC&I SYSTEMS 
SERVICE CRITERIA RANKING 
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Heliabitity 




Rationale 






|nexibiiity 



Perfomiafsce 



Social AcceplaUlitf 



Reliability is ranked one of ihe most imponant criteria since reliability of a waste 
diversion system affects performance and participation. Reliability requires a 
reasonable degree of confidence in performance of the system, and is an essential 
feature of a successful system. The major distinguishing feature among systems 
with respect to reliability is the extent to which technologies used or required, have 
been used or proven elsewhere and are proven to be effective. 



Flexibility addresses the range and quantity of wastes processed, and compatibility 
with the existing system. Flexibility is ranked as the least important criterion in the 
service group as it is not an essential feature of the IC&I waste management 
system, although flexibility is an advantage where present. 



Performance (measured as tonnes diverted or % diversion) is considered one of the 
most important criteria within the service group, as it measures how effective a 
waste diversion system will be. If performance is not sufficient, then a diversion 
system does not meet its basic objective of divening waste from disposal. 



Social acceptability is considered as one of the most important criteria in the 
service group for IC&I systems, as it attempts to measure the burden imposed on 
individual firms by the different systems, and the extent to which they will respond, 
and participate in more stringent regulatory or cost requirements. It assists in 
distinguishing between systems, as those which do not expect reasonable 
participation will be unable to achieve high diversion levels. 



1. A ranking of "1 " represents the criterion considered to be the most imponant. 
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The generic system net effects by component were then reviewed with respect to the specific 
regional 3Rs system description. The purpose of this step was to complete a net effects 
analysis for each individual system for each Region. The specific regional system 
descriptions including the identification of components, allowed the corresponding net 
effects to be identified from the generic system net effects. The net effects for each 
component category of a particular system were then combined for each criteria indicator, 
into system net effects by indicator. 

The system net effects for each indicator of a criterion were then combined. The resultant 
system net effects by criterion were used to complete the evaluation of systems. The 
advantages/disadvantages of each system, relative to the other systems, were also developed 
by criterion. Net effects common to all systems were not carried forward as advantages or 
disadvantages because they were not useful in comparing the systems. 

Once the net effects assessment was completed for each 3Rs system within a Region, the six 
systems were then evaluated. By comparing the relative advantages and disadvantages 
between the six systems, the systems were ranked for each of the four service criteria. The 
systems were ranked from highest to lowest for each criterion. 

The system rankings for each criterion were then considered in conjunction with a ranking of 
the Service criteria. The relative differences and trade-offs among the systems were 
examined based on the importance of the criteria. The result was the development of the 
overall system rankings for each Region within the Service Criteria Group. 

A similar net effects assessment and evaluation of alternative 3Rs systems was completed for 
the IC&I sector. However, because the IC&I systems were developed for the GTA as a 
whole, the system net effects tables by component were completed on the same basis, and 
were not completed in a generic manner: 

13.2.4 Mitigation and Enhancement Measures 

13.2.4.1 Residential System Mitigation 

The net effects analysis of Residential systems included consideration of steps for 
enhancement of each component and potential mitigation of problems identified. However, 
the effects of specific mitigation measures on service (diversion) have not been quantified in 
the net effects analysis for the service discipline because there are insufficient data. In many 
cases, some problems or negative effects have been noted as continuing, even after 
mitigation. 
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The following mitigation measures for residential systems, however, are assumed to occur: 



Criterion 


Indicator 


Generic Mitigation 


Reliability 


Proven technology 


• suitable adaptation of technology to 
local conditions 

• management and effective process 
control 

provision of contingency and back-up 
options 

• appropriate staff training to ensure 
proper operation and reliability 

• promotion and education to increase 
effective participation 


Degree of reliance on single 
approach 


• promotion of back-up and/or modified 
components (approach remains the 
same) to reduce risk of failure 

• promotion and education to increase 
effective participation 


Flexibility 


Types and range of materials, 
and quantities of waste 
accepted 


• modification of components (approach 
remains the same) to handle increased 
range and quantity of materials 
promotion and education to increase 
effective participation 


Compatibility with Existing 
System 


• none applicable 


Performance 


Quantities of waste diverted 


• adequate public education to ensure 
low contamination rates 

• promotion campaigns to ensure high 
participation rates 

suitable system design and 
implementation for local conditions 

• on-going market development 

• support for innovation 

• on-going research to increase 
panicipation levels in multi-family 
dwellings 



13.2.4.2 IC&I System Mitigation for Service . ' 

The net effects analysis of the IC&l systemsincluded consideration of steps for enhancement 
of each component and potential mitigation of problems identified. However, the effects of 
specific mitigation measures on service (diversion) have not been quantified in the net effects 
analysis for the service discipline because there are insufficient data. In many cases, some 
problems or negative effects have been noted as continuing, even after mitigation. 
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The following mitigation measures for IC&I systems are, however, assumed to occur: 



Cnteiioi^ , 


lodicator 


Generic Mitigattob 


Reliability 


Proven technology 

i. 


• suitable adaptation of technology to 
local conditions 

• management and effective process 
control 

• provision of contingency and back-up 
options (approach remains the same) 
to Deduce risk of failure 

• appropriate staff training to ensure 
proper operation and reliability 

• encouragement of compliance and 
voluntary participation in conditions of 
regulations 


Flexibility 


Types and range of materials, 
and quantities of waste 
accepted 


• modification of components (approach 
remains the same) to handle increased 
range and quantity of materials 

• encouragement of compliance and 
voluntary participation in conditions of 
regulations 


Performance 


Quantities of waste diverted 


• encouragement for compliance and 
voluntary participation in conditions of 
regulations 

• suitable system design and 
implementation for local conditions 

• on-going market development 

• support for innovation - research and 
development 



13.3 Residential Systems for Region of Durham 

Table 13.3 presents a comparative evaluation of residential systems for the Region of 
Durham. It summarizes system ranking by Service criteria, and overall residential system 
ranking for Service. - 

13.3.1 Reliabilitv 

Since the technology has been proven (specifically for the Region of Durham) and the 
systems are diverse. Systems 1 and 2 (Existing and Existing/Committed) were ranked highest 
for reliability. 

Systems 3 and 4 (Direct Cost and Expanded Blue Box respectively) were equal, and ranked 
second highest. System 3 (Direct Cost) is based on an approach that is proven although it is 
based, to a degree, on reliance on a single approach (economic incentive) to produce high 
participation in diversion systems. System 4 (Expanded Blue Box) is also based on proven 
technology and it relies extensively on public participation for its success. 
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System 5 (Wet/Dry) is ranked second lowest because it relies on a single approach (extensive 
public participation to successfully source separate waste into three streams). The 
technology is proven at full scale in small counties in North America but not in a community 
comparable to GTA Regions. Larger scale systems have been successfully implemented in 
Europe for a number of years. 

Systems 6A and 6B (Mixed Waste Processing with low and high quality finished compost) 
were ranked equally and lowest because they are based on technology that is widely used but 
still experiences technical problems. They also rely on a single approach for the "third bag" 
of waste. 

13.3.2 Flexihilitv 

Systems 6A and 6B (Mixed Waste Processing with low and high quality finished compost) 
were ranked highest for ^Flexibility because they can accommodate the full range and quantity 
of residential materials generated in Region of Durham. Both systems are compatible with 
the existing collection system and lead to significantly increased waste diversion. 

System 5 (Wet/Dry) was ranked second highest as it collects a wide range and greater 
quantity of dry materials than Systems 1 to 3. It provides a convenient method of diverting 
significant quantities of wet waste from disposal and is therefore more flexible than all other 
systems except Mixed Waste Processing. It was limited by the fundamental changes required 
to the existing system for residential participation. 

System 4 (Expanded Blue Box) was judged third highest for flexibility. While it collects a 
wider range and quantity of dry materials than the Existing/Committed system, and is 
compatible with the Existing/Committed System, the overall projected quantities of materials 
collected are lower than in some systems. 

Systems 1, 2 and 3 (Existing, Existing/Committed and Direct Cost) are each ranked as lowest 
for flexibility. Each are compatible with the Existing System, but they do not markedly 
expand the range of materials collected, although the quantities of each material collected are 
higher in System 3 than in Systems 1 and 2. 

13.3.3 Performance ' ' 

System 6B (Mixed Waste Processing with high quality finished compost) was ranked highest 
due to its ability to divert 77% to 80% of residential waste by the year 2(X)0. System 6A 
(Mixed Waste Processing with low quality finished product) was ranked second highest with 
potential to divert 60% to 63% of residential waste. System 5 (Wet/Dry) was also ranked 
second highest due to potential to divert 56% to 59% of residential waste. 

Systems 3 (Direct Cost) and System 4 (Expanded Blue Box) are ranked equal and second 
lowest. System 4 has potential to attain slightly higher diversion (44% to 47% compared to 
43% to 46% for Direct Cost). 

System 1 (Existing) and System 2 (Existing/Committed) are both ranked lowest due to the 
low level of material diverted. System 1 diverts 26% to 29% while System 2 would divert 
30% to 33% of materials. 

13.3.4 Social Acceptability . 

System 4 (Expanded Blue Box) was ranked highest because Durham residents and 
municipalities are familiar with the System components and the infrastructure arid can be 
expected to respond more quickly and more positively to the System. System 4 will provide 
an improved level of service to residents over Systems 1 and 2 which is likely to encourage 
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greater participation. However, the willingness of residents to pay the tax increase (a 
moderate impact) is uncertain but the increase is lower than for Systems 5 and 6. 

System 3 (Direct Cost) was ranked the second highest because it has the potential to 
encourage greater participation in 3Rs (increased composting and source separation) than 
other systems because of the economic incentive and it is suitable for the low density urban 
areas of Durham. There is a greater possibility of illegal dumping and burning (with the 
potential for negative attitudes to be developed toward the System) than in the other systems. 
Also, direct cost charges will not be implemented in apartment households, reducing 
participation and limiting the potential for a change in attitude to greater support for 3Rs. 
There is some uncertainty about the willingness of residents to pay the tax increase and about 
the level of participation by rural residents. In addition, there is greater potential for public 
controversy than for Systems 1,2,4 and 5, 

Systems 1 (Existing) and 2 (Existing/Committed) were the third highest ranked because, 
although residents are familiar with the components of these Systems, the components are 
unlikely to stimulate increased participation by individuals in 3Rs activities to the same 
extent as Systems 3,4 and 5. System 1 costs are likely to be acceptable to residents while the 
acceptability of System 2 costs is uncertain but System 2 is likely to encourage a minor 
increase in participation over System 1. ; 

System 5 (Wet/Dry) was ranked second lowest. Despite the increased 3Rs opportunities this 
System offers, its acceptability is reduced because of the odour, health and vermin effects 
from food waste composting facilities. It may also be difficult for elderly and disabled 
groups in Durham Region to participate in this System and the effectiveness of the System in 
rural areas and apartments is uncertain. The willingness of residents to pay the tax increase is 
uncertain (higher tax increase than Systems 1 to 4). 

System 6 (Mixed Waste Processing) was ranked lowest because the mixed waste processing 
and composting facility operations may not be acceptable due to potential significant odour 
problems. The System does not encourage source separation and could encourage residents 
to reduce their participation in some of the components of the System (e.g.. Blue Box). 
There are also significantly higher costs for the mixed waste processing and composting 
facility that are likely to be unacceptable to Durham Region residents and municipalities. 

13.3.5 Overall System Ranking - Durham 

In the Region of Durham, the system ranking under the Service Criteria Grouping was: 



mWmm^Rtu:^gmmM 


::;;:;::?;:: JioSyStem 


Highest 


System 4 - Expanded Blue Box 


Second highest 


System 3 - Direct Cost 


Third highest 


System 5 - Wet^Dry 


Second lowest 


System 1 - Existing 


Second lowest 


System 2 - Existing/Committed 


Second lowest 


System 6B - Mixed Waste Processing (high quality compost) 


Lowest 


System 6A - Mixed Waste Processing (low quality compost) 



In the Region of Durham, Systems 1 ancr 2 (Existing and Existing/Committed) were ranked 
highest for reliability (since the technologies are proven and not prone to failure) and lowest 
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for performance (due to low diversion). System 6B (Mixed Waste Processing, high quality 
compost) achieved highest diversion, but was ranked lowest for reliability due to reliance on 
a technology that is widely used but experiences operational problems. These three systems 
were therefore eliminated from consideration as the highest ranked system. 

Systems 3, 4, 5 and 6A were compared to determine the highest ranked. Of these. Systems 3, 
4 and 5 were ranked similarly for the combination of performance and reliability which are 
the two most important criteria. System 5 achieved second highest diversion and was 
considered second least reliable, while Systems 3 and 4 both achieved second lowest 
diversion and were considered second most reliable. System 4 was ranked highest for social 
acceptability, and third highest for flexibility (which is the least important criterion). 
Because social acceptability is more important than flexibility. System 4 was ranked highest 
overall. 

In comparison, System 3 (Direct Cost) was ranked second highest for social acceptability but 
lowest for flexibility since it collects only a limited range of materials. It therefore received 
an overall ranking of second highest. 

System 5 (Wet/Dry) was ranked lower for social acceptability than Systems 3 and 4 (ranked 
second lowest due to potential inconveniences, odour problems etc.) and second highest for 
flexibility (the lowest ranked criterion) since it collects a wider range of materials, including 
organics . Although its ranking on social acceptability was lower than Systems 1 and 2, it 
achieved more potential diversion than either of these systems. It was therefore ranked third 
highest overall. 

Systems 1 and 2 (Existing and Existing/Committed) were ranked second lowest overall. 
They were considered the most reliable of all systems but they also achieve the lowest 
diversion of all systems. System 2 is considered as socially acceptable as System 1 (both 
ranked third highest), but less so than Systems 3 and 4, since both Systems 1 and 2 do little to 
increase participation in diversion. They are also considered least flexible of all systems 
because the range and quantities of materials collected are not expanded. 

In comparison. System 6B is considered least reliable (due to reliance on a technology that 
experiences on-going operational problems), but achieves highest diversion. It is considered 
less socially acceptable (ranked lowest) than Systems 1 and 2 due to potentially high tax 
increases and potential reductions in Blue Box participation. It is the most flexible of all 
systems, but since this criterion is considered least important it is ranked equally with 
Systems 1 and 2 as second lowest. 

System 6A was ranked lowest overalL It achieves second highest diversion, but like System 
6B, is considered least rehable. With System 6B, it is considered least socially acceptable 
although it is the most flexible of all the systems (expanding the range and quantities of 
materials collected). As this is the lowest ranked criterion and because its diversion is 
significantly lower than System 6B, this system is ranked lowest overall. 

13.4 Residential Systems for Metro Toronto 

Table 13.4 presents a comparative evaluation of residential systems for the Metro Toronto. It 
summarizes system ranking by Service criterion, and overall residential system ranking for 
Service for Metro Toronto. 
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TABLE 13.4 

METROPOLITAN TORONTO 
RESIDENTIAL SYSTEMS RANKING SUMMARY FOR SERVICE 
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13.4.1 Reliability 

Since the technology has been proven (specifically for Metro Toronto) and the systems are 
diverse, Systems 1 and 2 (Existing and Existing/Committed) were ranked equally and highest 
with respect to reliability. Systems 3 and 4 (Direct Cost and Expanded Blue Box 
respectively) were considered equal, and ranked second highest. System 3 (Direct Cost) is 
based on a proven approach whose reliability is somewhat dependent on a single approach 
(economic incentive to encourage high participation in diversion systems) which does not 
affect multi-family housing (which makes up a large portion of Metro households). For these 
reasons, it is less reliable than are Systems 1 and 2. 

System 4 (Expanded Blue Box) is based on proven technology and is supported by public 
participation but is not reliant on a single approach. 

System 5 (Wet/Dry) is ranked second lowest as it relies somewhat on a single approach 
(extensive public participation to successfully source separate household waste into three 
streams). While the technology is proven, it may be limited in its ability to include multi- 
family buildings which make up a significant proportion of Metro's housing stock (48.6%), 
and it is proven only in small-scale projects in North America- 
Systems 6A and 6B (Mixed Waste Processing with low and high quality finished compost) 
were both ranked lowest because they are based on a technology that is widely used but still 
experiences technical problems. Systems 6A and 6B also rely on a single approach for the 
"third bag" of waste. 

13.4.2 Flexibility * .. ' 

Systems 6A and 6B (Mixed Waste Processing with low and high quality finished compost) 
were ranked highest for flexibility because they can handle the full range and quantity of 
residential materials. Both systems were judged to be compatible with the existing collection 
system and to lead to significantly increased waste diversion. 

System 5 (Wet/Dry) was ranked second highest as it collects a wider- range and greater 
quantity of dry materials than Systems 1, 2 and 3. System 5 also provides the capacity to 
divert significant quantities of wet household (food and yard) waste, which cannot be 
diverted to the same extent by Systems 1 to 4. 

System 4 (Expanded Blue Box) was ranked third highest for flexibility. It collects a wider 
range and quantity of dry materials than Systems 1, 2 and 3, and is compatible with the 
Existing/Committed system. However, the overall projected quantities of materials collected 
are lower than in some systems and it does not have the flexibility to divert significant 
quantities of wet materials. 

System 3 (Direct Cost) is ranked third lowest. It is compatible with the Existing System and 
is ranked higher than System 2 because it diverts higher quantities of the same range of 
materials. System 2 (Existing/Committed) is ranked second lowest. While compatible with 
the Existing System, it will handle only a slighdy increased range of materials. System 1 
(Existing) is ranked lowest because it diverts a more limited range and quantity of materials, 
when compared to the other systems. 

13.4.3 Performance 

System 6B was ranked highest for performance because it is estimated to divert 72% to 75% 
of the residential waste stream by the year 2(X)0, although the potential lower quality of 
secondary materials may reduce their marketability. 
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System 6A (Mixed Waste Processing with low quality finished compost) was ranked second 
highest with potential to divert 52% to 55% of the residential waste stream. System 5 was 
ranked third highest with potential to divert 44% to 47% of the residential waste stream. The 
reason for the lower diversion potential of this system, compared with other GTA Regions, is 
the limited ability to collect all multi-family housing waste in three source separated streams. 

System 3 (Direct Cost) and System 4 (Expanded Blue Box) are ranked equally and second 
lowest. System 3 offers diversion potential between 29% and 32% while System 4 has 
potential to divert between 33% and 36% of the residential waste stream. 

System 1 (Existing) and System 2 (Existing/Committed) are ranked lowest, due to the lower 
level of material diverted, with a range of 19% to 22% (Existing) and 21% to 24% 
(Existing/Committed) respectively. 

13.4.4 Social Acceptability 

System 4 (Expanded Blue Box) was ranked highest because Metro residents and 
municipalities are familiar with the System components and the infrastructure and can be 
expected to respond more quickly and more positively to the System. System 4 api>ears to be 
more suitable to the broad range of housing density patterns in Metro than either Systems 3 
or 5, equal to System 6 and more comprehensive than either Systems 1 or 2. Therefore, 
System 4 should lead to increased participation, and improved attitudes and perceptions. 
Residents will likely be willing to pay the tax increase for the System. 

System 2 was ranked the second highest because it has greater potential for positive attitudes 
and participation than System 1 and it will not encounter the potential public controversy of 
System 3. It does not have the same inconveniences as System 5 which reduce that System's 
participation; and residents are more willing to pay for this System than System 6. 

System 3 (Direct Cost) was ranked third highest. While it provides greater opponunities than 
System 2 (Existing/Committed) for composting and source reduction, there is the likelihood 
of some initial negative attitudes associated with the Direct Cost System. More importantly, 
System 3 (Direct Cost) may have little effect in increasing participation in high-rise 
apartments beyond that of System 2 (Existing/Committed). It will not provide the incentive 
to these residents to participate and is not likely to increase positive attitudinal change. The 
Direct Cost System also has a higher potential for illegal dumping than any other System, 
with the potential for negative attitudes to be developed toward the System. 

System 5 (Wet/Dry) was ranked second lowest. In the low-density areas of Metropolitan 
Toronto, this System may be acceptable with strong panicipation and some increase in 
positive attitudes, although some concerns are expected to be expressed about the 
convenience of the System. Residents will likely be willing to pay the increase in taxes. In 
Metro's high-density areas (a large proportion of households) this System may create 
negative attitudes and lead to low participation rates. The concerns are likely to focus 
primarily on the health, odour and nuisance effects of the "wet" stream, and how it is 
collected and managed in highrise apartments. 

System 1 (Existing) was also ranked second lowest because it provides limited support for 
continuing positive change in 3Rs behaviours and it provides fewer 3Rs opportunities than 
any of the other systems. However, it has few negative attitudes associated with the System 
components; residents are likely willing to pay for the System; and. it has little or no 
potential for public controversy. , 
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System 6 (Mixed Waste Processing) was ranked tlie lowest. Due to the potential odour 
effects, there is likely to be significant opposition to a mixed solid waste processing and 
composting facility. The components of this System are available to all households (equal to 
Expanded Blue Box) and it encourages 3Rs involvement. However, there is the potential for 
the System to deter many people from source separating, reducing their participation in 3Rs 
and potentially reducing positive attitudes and behaviour to 3Rs. The convenience of 
disposing of all waste, knowing that it will be separated elsewhere, may prompt some Metro 
residents to stop separating their waste. Furthermore, residents and municipalities may not 
be willing to pay the higher tax increase required with this System. 

13.4.5 Overall System Ranking - Metro Toronto 

Residential system ranking for Metro Toronto for the Service Criteria Group was: 



Rank 


System 


Highest 


System 4 - Expanded Blue Box 


Second highest 


System 3 - Direct Cost 


Third highest 


System 5 - Wet/Dry 


Third lowest 


System 2 - Existing/Committed 


Second lowest 


System 1 - Existing 


Second lowest 


System 6B - Mixed Waste Processing (high quality compost) 


Lowest 


Systems 6A - Mixed Waste Processing (low quality compost) 



In Metro Toronto, System 6B received a highest ranking for performance with a lowest 
ranking for reliability. The same was true (in reverse) for the Existing and the 
Existing/Committed Systems which received highest rankings for reliability and lowest for 
performance. The three systems were therefore eliminated from consideration as the highest 
ranked systems. 

Systems 3, 4, 5 and 6A were then compared to determine the highest ranked system. All four 
systems received comparable rankings on the combinations of highest ranked criteria 
(performance and reliability). Systems 3 (Direct Cost) and 4 (Expanded Blue Box) achieved 
second lowest diversion and were considered second most reliable. System 6A Mixed Waste 
Processing (low quality compost) achieved second highest diversion but was considered 
least reliable, while System 5 (Wet/Dry) achieved third highest diversion but was considered 
second least reliable. 

System 4 was ranked highest for social acceptability, and third highest for flexibility (which 
is the least important criterion). Because social acceptability is more imponant than 
flexibility. System 4 was ranked highest overall. In comparison. System 3 was ranked 
slightly lower for social acceptability and flexibility (third highest and third lowest 
respectively) and it was therefore ranked second highest overall. With a slightly lower rank 
for social acceptability (second lowest) and a second highest ranking for flexibility. System 5 
was ranked third highest overall. 

System 2 (Existing/Committed) achieved the jowest diversion but was considered most 
reliable overall. System 2 was ranked third lowest overall, since it was considered more 
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socially acceptable (ranked second highest) than Systems 1 (Existing) or 6A and 6B (Mixed 
Waste Processing with low and high quality compost) but less flexible than Systems 3, 4 and 
5. Systems 1 and 6B both ranked second lowest. They received similar combined rankings 
(in reverse) on the top 2 criteria. System 6B was ranked lowest for social acceptability and 
highest for flexibility. 

System 1 achieved lowest diversion and was ranked highest for reliability. It was considered 
second least socially acceptable and lowest for flexibility. The diversion achieved in System 
6B is significantly higher than in System 1, as is the ranking for flexibility, and there is little 
difference in social acceptability. System 1 was therefore ranked second lowest, overall, 
along with System 6B. 

System 6A was ranked lowest overall. It achieves second highest diversion (less than System 
63), but was considered least reliable of all systems. It is also considered least socially 
acceptable, and while it is most flexible of all systems, this is the least important criterion. 

13.5 Residential Systems for Region of York 

Table 13.5 presents the comparative evaluation of residential systems for the Region of York 
for the Service Criteria Group. It summarizes system ranking by service criterion, and 
overall residential system ranking for Service for the Region of York. 

13.5.1 Reliabilitv 

Since the technology has been proven (specifically for the Region of York) and the systems 
are diverse. Systems 1 and 2 (Existing and Existing/Committed) were judged to be equal and 
ranked highest in terms of Reliability. Systems 3 and 4 (Direct Cost and Expanded Blue Box 
respectively) were ranked equal, and second highest. System 3 (Direct Cost) is based on an 
approach that is proven, however, it is based (to a degree) on reliance on a single approach 
(economic incentive to encourage high participation in waste diversion systems). System 4 
(Expanded Blue Box) is also based on proven technology and it relies extensively on public 
participation for its success. Also, some Region of York residents (in Markham) are 
presently participating in a partially expanded program which has been successful. 

System 5 (Wet/Dry) is ranked second lowest as it relies on extensive public panicipation and 
while technology is proven it may be limited in its ability to include multi-family buildings. 
Some communities in York are pursuing Wet/Dry projects. Markham is currently conducting 
a pilot study of Wet/Dry collection systems, and both Newmarket and Richmond Hill have 
considered collection of household organics in the pasL 

Systems 6A and 6B (Mixed Waste Processing with high and low quality finished compost) 
were both ranked lowest because they are based on a technology that is widely used but still 
experiences technical problems. They also rely on a single approach for the "third bag" of 
waste. 

13.5.2 Flexibilitv 

Systems 6A and 6B (Mixed Waste Processing with low and high quality finished compost) 
were ranked highest because they can handle the full range and quantity of residential 
materials generated in Region of York. They were judged to be compatible with the existing 
collection system and to lead to significantly increased waste diversion. 

System 5 (Wet/Dry) was ranked second highest as it collects a wider range and greater 
quantity of the dry materials that are not regularly collected in Blue Box programs. System 5 
provides the capacity to divert significant quantities of wet household waste which cannot be 
diverted by Systems 1 to 4. This system therefore has greater flexibility than Systems 1 to 4. 
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System 4 (Expanded Blue Box) was ranked third highest. While it collects a wider range and 
quantity of dry materials than Systems 1 to 3 and is compatible with the Existing/Committed 
System, in the Region of York projected quantities of materials collected are lower than in 
some systems. It does not have the flexibility to divert significant quantities of wet materials. 

System 3 (Direct Cost) is ranked second lowest for flexibility. It is compatible with the 
Existing/Committed system but collects a narrower range of materials than Systems 4, 5 and 
6. System 2 (Existing/Committed) is ranked lowest along with System 1 (Existing), because 
of the limited range and quantity of material that these systems can divert when compared to 
Systems 3 to 6. 

13.5.3 Performance 

System 6B was ranked highest in terras of performance because it significantly increases the 
amount of material diverted (77% to 80% by the year 2000). System 6A (Mixed Waste 
Processing with low quality finished compost) was ranked second highest with potential to 
divert 59% to 62% of the residential waste stream. System 5 was also ranked second highest 
with potential to divert 57% to 60% of the residential waste stream. 

Systems 3 (Direct Cost) and System 4 (Expanded Blue Box) are both ranked second lowest 
with diversion potential of 43% to 46% (System 3) and 44 7o to 47% (System 4). 

Systems 1 (Existing) and System 2 (Existing/Committed) are ranked lowest, due to the lower 
level of material diverted. These systems are both estimated to divert 28% to 31% and 29% 
to 32% of the residential waste stream respectively. 

13.5.4 Social Acceptability 

Based on these indicators. System 4 (Expanded Blue Box) and System 3 (Direct Cost) were 
ranked the highest for social acceptability. 

System 4 was ranked highest because York Region residents and municipalities are familiar 
with the System components and the infrastructure, and can be expected to respond more 
quickly and more positively to the System. System 4 is also suitable for the low density 
areas of York. In addition, all apartment buildings of more than 6 units will be provided with 
recycling services, providing an improved level of service to these residents. This will likely 
encourage greater participation. However, the willingness of residents to pay the tax increase 
(a moderate impact) is uncertain but the increase is lower than for Systems 5 and 6 and the 
same as System 3. > 

System 3 (Direct Cost) was also ranked highest because it has the potential to encourage 
greater participation in 3Rs than System 1 (Existing) or System 2 (Existing/Committed) and 
System 4 (Expanded Blue Box). Potential problems in implementing Direct Cost in high-rise 
dwellings may not be significant in York due to the low proportion of multi-family 
households (about 1 1% of households). However, the willingness of residents to pay the tax 
increase, a moderate impact (equal to System 4), is uncertain. System 3 has the advantage 
over System 2 and System 4 of potentially encouraging greater participation by individuals 
and greater behavioural change to support 3Rs due to the economic incentive. The Direct 
Cost System may be controversial (i.e., perception of being "double taxed"). 

System 2 (Existing/Committed) was ranked as the second highest. It has greater potential for 
positive attitudes and participation than System 1. It will not encounter the same level of 
potential public controversy as System 3 and it does not have the same inconveniences as 
System 5, which reduce that System's participation. Residents are also more willing to pay 
for this system than Systems 5 and 6. 
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System 1 was ranked third highest. While this System does not offer the range of 3Rs 
opportunities identified in the other systems, the costs are acceptable and the possibility of 
controversy around System components is negligible in comparison with the other systems. 

System 5 (Wet/Dry) was ranked second lowest. It has an advantage over Systems 1, 2 and 6 
because it has greater potential to encourage su-onger positive attitudes and behaviour toward 
the 3Rs. However, the acceptability of System 5 for York Region residents could be 
significantly reduced due to odour and vermin effects from the volumes of food waste being 
composted at the composting facility. There is also increased potential for some groups to 
participate less due to greater difficulty in using the 90 gallon carts (e.g.elderly and disabled) 
and for others not to separate food waste (due to the messiness and inconveniences associated 
with the carts). In addition, the effectiveness of a wet/dry system in rural areas and 
apartments is uncertain. Most importantly, residents and municipalities will likely be 
unwilling to pay the significantly higher costs for System 5. 

System 6 (Mixed Waste Processing) was ranked the lowest because: the System costs are 
likely to be unacceptable to residents and municipalities; it does not encourage source 
separation and could reduce individual participation in some of the components of the 
System (e.g.. Blue Box); and, the mixed waste processing and composting facility may not be 
acceptable due to potential significant odour problems. 

13.5.5 Overall System Ranking - Region of York 

Residential system ranking for Region of York for the Service Criteria Group was: 



Rank 


-;■■;■::•■ :SjStein-:::;:s::;:-;;;^^ 


Highest 


System 4 - Expanded Blue Box 


Second highest 


System 3 - Direct Cost 


Third highest 


System 5 - Wet/Dry ^ 


Third lowest 


System 2 - Existing/Committed 


Second lowest 


System 1 - Existing 


Second lowest 


System 6B - Mixed Waste Processing (high quality compost) 


Lowest 


Systems 6A - Mixed Waste Processing (low quality compost) 



System 6B received the highest ranking for performance, but the lowest ranking for 
reliability. The same was true (in reverse) for Systems 1 and 2 (Existing and 
Existing/Committed) which received highest rankings for reliability and lowest for 
performance. The three systems were therefore eliminated from consideration as top-ranked 
systems. 

The remaining Systems 3, 4. 5 and 6A were compared to determine the highest ranked 
system. System 4 (Expanded Blue Box) was ranked highest overall. System 4 was ranked 
similarly with Systems 3 (Direct Cost) and 5 (Wet/Dry) on the combined top two criteria 
(performance and reliability), with rankings of second lowest for performance (due to low 
diversion) and second highest for reliability (since an expanded list of materials is already in 
place in some areas and the system is. proven). System 4 was considered more socially 
acceptable (ranked highest) than System 5 (ranked second lowest) since residents are familiar 
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with the system and it is suitable to the low density character of York Region. It is also more 
flexible than System 3 because it provides opportunities to recycle a wide range of materials. 
For these reasons, System 4 was highest ranked for Service for Region of York. 

System 3 (Direct Cost) was ranked second highest overall. Like System 4, it was considered 
most socially acceptable, but with a slightly narrower range of materials collected, it was 
considered less flexible (and ranked second lowest for the criterion). System 5 (Wet/Dry) 
was considered less socially acceptable than Systems 3 and 4 (and was ranked second lowest) 
due to concerns about residents' willingness to pay higher taxes, potential difficulties of 
residents in using wet/dry carts and concerns about participation levels. Although it was 
considered more flexible (with a wider range of materials, including organics) than either 
Systems 3 or 4. System 5 was ranked third highest overall, as flexibility is the least important 
criterion. 

Systems 1 (Existing), 2 (Existing/Committed) and 6B (Mixed Waste Processing with high 
quality compost) each received a combination of a top and lowest ranking for performance 
and reliability. Systems 1 and 2 are considered very reliable but achieved the lowest 
diversion of all systems. System 6B is limited by its reliance on a technology that is widely 
used but still causes technical problems. It was therefore ranked lowest for reliability, 
although it achieved highest diversion of all systems. System 2 was considered more socially ■ 
acceptable than most systems (ranked second highest) but was not considered very flexible 
and was ranked third lowest overall. 

Systems 1 and 6B were not considered to be very socially acceptable. Because System 1 will 
not encourage significant participation it was ranked third highest for social acceptability 
while System 6B, which will impose a high tax increase and may cause odour and vermin 
problems was ranked lowest. System 6B was ranked highest for flexibility, and System 1 
was ranked lowest (with the narrowest range of materials collected). Because this criterion is 
considered of least importance, and taking into account the significant difference in 
diversion, the systems were considered to be equal, and ranked second lowest overall. 

In comparison, System 6A was ranked lowest overall. It achieves lower diversion than 
System 6B and shows the same concerns about technology problems (reliability) and 
potential odour and vermin problems. It was therefore ranked lowest for both social 
acceptability and reliability. Although it was also considered most flexible (accepting a wide 
range of materials) this criterion is considered of least importance and it was ranked lowest 
overall. 

13.6 Residential Systems for Region of Peel 

Table 13.6 presents the comparative evaluation of residential systems for the Region of Peel 
for the Service Criteria Group. It summarizes system ranking by service criterion, and 
overall residential system ranking for Service for the Region of Peel. 

13.6.1 Reliabilitv 

Since the technology has been proven (speciflcally for the Region of Peel) and the systems 
are diverse. Systems 1 and 2 (Existing and Existing/Committed) were ranked equal and 
highest for reliability. 

Systems 3 and 4 (Direct Cost and Expanded Blue Box respectively) were ranked equally at 
second highest. System 3 (Direct Cost) is based on a proven approach however it is also 
based, to a degree, on reliance on a single approach (i.e. economic incentives to increase 
voluntary source separation by residents). System 4 (Expanded Blue Box) is also based on 
proven technology. Peel residents are presently participating in a partially expanded program 
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which has been successful. However, it also relies extensively on a single approach (public 
participation) for its success. 

The City of Mississauga has been a demonstration site for a wet/dry collection pilot project 
for some time, and has evaluated a number of methods of collecting household waste in both 
two and three streams. In addition, the Region of Peel is still considering the possibility of 
constructing a central composting facility, possibly to be shared with Region of Halton. 

System 5 (Wet/Dry) is ranked second lowest because while technology is proven in smaller 
Canadian communities (e.g. Gold River, British Columbia) it has not been implemefited in 
North America in an area as large as Region of Peel. It may also be limited in its ability to 
include multi-family buildings. Because multi-family units make up a reasonable proportion 
of Peel's housing stock (27.4%), this is considered a limitation of the system. 

Systems 6A and 6B (Mixed Waste Processing with low and high quality finished compost) 
were ranked equally and lowest because they are based on a technology that is widely used 
but still experiences technical problems. Systems 6A and 6B rely on a single approach for 
the "third bag" of waste. A mixed waste processing and composting system had been 
proposed for "third bag" waste from Peel and possibly Halton by St. Lawrence Cement but 
the project was cancelled in September 1992, when incineration of municipal solid waste was 
banned in Ontario. 

13.6.2 Flexihilitv 

Systems 6A and 6B (Mixed Waste Processing with low and high quality finished compost) 
were ranked highest for flexibility because they can accommodate the full range and quantity 
of residential materials generated in Region of Peel. Both systems were judged to be 
compatible with the existing collection system and to lead to significantly increased waste 
diversion. . . - 

System 5 (Wet/Dry) was ranked second highest for flexibility as it collects a wide range and 
greater quantity of both dry and wet materials than Systems 1 to 4. This system has greater 
flexibility than Systems 1 to 4. as it can divert a significant quantity of household wet wastes. 

System 4 (Expanded Blue Box) was ranked third highest. While it collects a wider range and 
quantity of dry materials and is compatible with the Existing/Committed system, the overall 
projected quantities of materials collected are lower than in some systems. It does not have 
the flexibility to divert significant quantities of wet materials. Region of Peel currently 
collects most of the list of expanded Blue Box materials, hence System 4 would not require a 
change in behaviour for most residents. 

System 3 (Direct Cost) is ranked third lowest. It is compatible with the Existing System, but 
is more limited in the range of materials it diverts than Systems 4, 5 and 6. System 2 
(Existing/Committed) is ranked second lowest because, while compatible with the Existing 
System, it will handle only a slightly increased range of materials. System 1 (Existing) is 
ranked lowest because it is more limited in the range and quantities of materials it diverts 
than other systems. 

13.6.3 Performance ■ ■ • 

System 6B was ranked highest for performance because it significantly increases the amount 
of material diverted to 74% to 77% by the year 20(X). 
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System 6A (Mixed Waste Processing with low quality finished compost) was ranked second 
highest with potential to divert 55% to 58% of the waste stream. System 5 is also ranked 
second highest with potential to divert 5 1% to 54%. 

Systems 3 (Direct Cost) and System 4 (Expanded Blue Box) are ranked equally as third 
lowest, with diversion potential of 37% to 40% for System 3 and 38% to 417o for System 4. 

Systems 1 (Existing) and System 2 (Existing/Committed) are ranked lowest and second 
lowest respectively, due to the lower level of material diverted. These systems arc estimated 
to divert 19% to 22% (Existing) and 25% to 28% (Existing/Committed) of the residential 
waste stream. ' 

13.6.4 Social Acceptability 

System 1 (Existing), System 2 (Existing/Committed) and System 4 (Expanded Blue Box) 
were ranked highest,. Peel residents are familiar with the System components and can be 
expected to respond more quickly and more positively to the systems. System 1 has a 
significantly lower tax increase per household than all other systems and it will maintain the 
current 3Rs behaviour and participation. However, it is unlikely to encourage greater 
individual or municipal behaviour to reduce, reuse and recycle waste and will not provide the 
same level of service to apartment buildings {through services in buildings and the recycling 
centres). 

System 2 has a higher tax increase per household than System 1 (but lower than System 4). 
It will encourage greater 3Rs behaviour and provides more convenient opportunities for self- 
haul of recyclables than System 1. However, it does not promote reduction and reuse 
opportunities to the same extent as Systems 3, 4, 5 and 6. While System 4 builds on resident 
and municipal familiarity with the System components. Peel Region residents will likely be 
unwilling to pay the large tax increase in taxes per household for this System. This potential 
unwillingness reduces the overall acceptability of this System. 

System 3 (Direct Cost) was ranked the second highest because it has the potential to 
encourage greater panicipation in 3Rs (i.e., increased composting and source separation) than 
System 1 (Existing) and System 2 (Existing/Committed) because of the economic incentive. 
However, residents will likely be unwilling to pay the large increase in taxes per household 
for this System; direct charges may not be implemented in multi-family buildings; and, it 
may be controversial in some municipalities. There is also greater possibility of negative 
attitudes developing as a result of illegal dumping and burning. This could reduce 
participation and limit the potential for a change in attitude to greater support for 3Rs. It was 
ranked higher than System 5 (Wet/Dry) and System 6 (Mixed Waste Processing) because it 
has greater potential to encourage stronger positive attitudes and behaviour toward 3Rs 
without the serious acceptability concerns related to facilities. 

System 5 (Wet/Dry) is ranked second lowest because, although it offers greater 3Rs 
opportunities, its acceptability is reduced because residents may be unwilling to pay the high 
tax increase per household and because of odour and vermin effects from the volumes of 
food waste at the composting facility. There is also increased potential for some Peel Region 
groups to participate less due to greater difficulty in using the 90 gallon carts (e.g. elderly and 
disabled), and for others not to separate food waste (due to the mess' and inconveniences 
associated with the carts). The application and acceptance of the System in apartments and 
rural areas is uncertain. 

System 6 (Mixed Waste Processing) was ranked lowest because the mixed waste processing 
and composting facility 6peration may not be acceptable due to odour problems. Also, the 
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System does not encourage source separation and could encourage residents to reduce their 
participation in some of ihe components of the System (e.g.. Blue Box). In addition, the very 
high tax increase per household will likely be unacceptable to Peel Region residents and 
municipalities. 

13.6.5 Overall System Ranking - Peel 

In the Region of Peel, the system ranking under the Service Criteria Grouping was: 
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Highest 


System 4 - Expanded Blue Box 


Second highest 


System 3 - Direct Cost 


Second highest 


System 2 - Existing/Committed 


Third highest 


System 5 - Wet/Dry 


Second lowest 


System 1 - Existing 


Second Lowest 


Systems 6B - Mixed Waste Processing (high quality compost) 


Lowest 


System 6A - Mixed Waste Processing (low quality compost) 



In the Region of Peel, System 6B (Mixed Waste Processing with high quality compost), was 
ranked highest for performance, but lowest for reliability. The same was true (in reverse) for 
the Existing system, and both were therefore eliminated from consideration as the highest 
ranked system. 

System 4 (Expanded Blue Box) was ranked highest overall in the Region of Peel. It achieves 
similar diversion to System 3 (Direct Cost - ranked third lowest) and less than Systems 5 
(Wet/Dry) and 6A (Mixed Waste Processing with low quality compost). It was considered as 
reliable as System 3 (ranked second highest) and more reliable than Systems 5 and 6A. For 
the top ranked criteria it was comparable to Systems 3 and 5, but it was considered more 
socially acceptable than either system because residents are familiar with the system and can 
respond more quickly. It was considered moderately flexible (ranked third highest) because 
it expands the range of materials collected, although not as much as Systems 5, 6A and 6B. 

System 3 was ranked second highest overall. With similar diversion to System 4, and similar 
reliability, it is considered slightly less socially acceptable because residents may be 
concerned about the perception of double taxing. System 3 does not significantly expand the 
range of materials collected, however since flexibility is considered of lowest importance, 
System 3 was ranked second highest overall. 

System 2 (Existing/Committed) is ranked similarly to Systems 3, 4 and 5 for the combination 
of the two most important criteria (performance and rehability). It is considered most 
reliable of all systems but achieves the second lowest diversion. This is mitigated by its high 
social acceptability (since residents are familiar with the system and it will cause minimal tax 
increases). Although it is less flexible than most systems, because it was ranked comparably 
on the combination of performance and reliability, higher for social acceptability and slightly 
lower for flexibility, it was ranked equal at second highest overall, along with System 3. 

System 5 was ranked third highest overall. It was ranked second highest for performance and 
second lowest for reliability (similar, in reverse to Systems 3 and 4). It is considered less 
socially acceptable than Systems 1, 2, 3 and 4 because it will cause increased taxes and may 
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cause vermin and odour problems. While it is more flexible than most systems, (accepting 
wet and dry wastes) this criterion is considered of least importance. 

Systems 1 (Existing) and 6B (Mixed Waste Processing with high quality compost) were both 
r^ed second lowest overall. They achieved similar rankings in reverse for performance and 
reliability (System 1 is considered very reliable and achieves low diversion while System 6B 
achieves high diversion, but relies oh a technology that is widely used but experiences 
technical problems). While System 1 is considered more socially acceptable it takes a much 
narrower range of materials than System 6B. They were therefore considered equal. 

In comparison, System 6A achieves lower diversion than System 6B and is also considered 
less reliable and socially acceptable than other systems. While it is as flexible as System 6B, 
with lower overall diversion. System 6A was ranked lowest overall. 

13.7 IC&I Systems for the GTA 

In the majority of text and tables IC&I Systems 3, 4 and 5 are .referred to by abbreviated 
names (Extended 3Rs, Expanded 3Rs and Expanded 3Rs with Organics, respectively). 

Table 13.7 presents a comparative evaluation of GTA IC&I Systems and summarizes system 
ranking by Service criterion, and overall system ranking for Service. The system ranking is 
discussed below for the four service criteria used for IC&I system evaluation. Overall 
systefti ranking for Service is discussed in section 13.7.5. 

13.7.1 Reliability , ' , . 

Since the variety of technologies within System 1 (Existing) have been proven (specifically 
for the GTA), it is ranked highest with respect to reliability. System 2 (Existing/Committed) 
was ranked highest since it relies on the same variety of systems, and existing facilities are 
likely to be capable to scale up to handle the increase in diverted materials. 

Systems 3, 4 and 5 (Extended 3Rs, Expanded 3Rs and Expanded 3Rs with Organics 
respectively) were ranked second and third highest, and second lowest respectively for 
reliability. System 3 (Extended 3Rs) relies on the same variety of technologies as System 2 
(Existing/Committed) but the amount of materials handled will be significantly greater. 
Also, the effect of extensive 3Rs regulations is not proven in any other jurisdiction at this 
time. System 4 (Expanded 3Rs) is also based on proven technology, but the scale is 
increased over Systems 2 and 3. Source separation and processing of some materials (such as 
some plastics), is not proven on a large scale. System 5 (Expanded 3Rs with Organics) is 
ranked second lowest since it builds on Systems 3 and 4 and also requires technology to 
handle and process organics. The technology for processing organics is proven in North 
America but there are some on-going operational problems, generally related to odours and 
finished compost quality and markets. 

System 6 (No Unprocessed Waste to Landfill) was ranked lowest because it requires the 
variety of technologies required in Systems 3, 4 and 5 (at a somewhat larger scale) but also 
additional technologies to process the more varied waste stream involved (e.g. facilities 
handling and processing mixed dry IC&I wastes). 

13.7.2 Flexibility 

System 1 (Existing) was ranked lowest fot flexibility. System 6 (No Unprocessed Waste to 
Landfill) was ranked highest, as it handles the full range of IC&I waste materials generated 
within GTA. System 6 therefore potentially handles the greatest amount and the greatest 
range of materials. Systems 2 through 5 were ranked in ascending order. These systems 
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handle an increasing range and/or quantity of materials, progressing from Systems 1 through 
6. Systems 1 to 4 concentrate on diverting an increasing variety of dry materials. System 5 
is ranked higher than Systems 1 to 4 because it processes and diverts both dry and wet 
streams. 

13.7.3 Performance ^ ' , . 

Systems 5 (Expanded 3Rs with Organics) and 6 (No Unprocessed Waste to Landfill) were 
ranked highest for performance because they are estimated to divert the greatest quantity of 
material from disposal (60% to 65% and 627o to 67% respectively). Systems 1 (Existing) 
and 2 (Existing/Committed) were ranked lowest as they divert the least material from 
disposal. A diversion rate of 28% to 33% is estimated for the Existing System. A diversion 
rate of 30% to 35% is estimated for the Existing/Committed System at 40% coverage and a 
diversion rate of 34% to 39% is estimated at 60% coverage. 

System 3 (Extended 3Rs) was ranked second lowest with potential diversion estimated at 
46% to 51%). System 4 was ranked second highest with potential diversion of 54% to 59%. 

13.7.4 Social Acceptability 

Systems 3 (Extended 3Rs Regulations) and 4 (Expanded 3Rs Regulations) were ranked 
the highest. System 3 has the primary advantage of requiring a much higher level of 
participation (approximately 70% of all IC&I generators) than Systems 1 and 2, the same 
as System 4, slightly less than System 5 and moderately less than System 6. The Systems 
do not require the smallest operators, who are likely to have the greatest difficulty in 
implementing the regulations, to comply. System 4 has the same components as System 
3, but expands the list of dry recyclables. The effects of this System are similar to 
System 3, but with some potentially increased costs to generators. 

The disadvantages of Systems 3 and 4 are that some smaller businesses, industries and 
institutions will need to comply with the regulations, with the possibility of negative 
attitudes and perceptions by owners/managers and increased costs for the operators. 
These negative attitudes and perceptions will be focused primarily on the regulation for 
mandatory separation. It is assumed that these generators will have the option of either 
source separating or contracting a collection service that will separate the materials at the 
dry' waste processing facility. Having the option to choose may improve its acceptability. 
The Systems may also encourage growth in employee pride and enthusiasm for 3Rs. 

System 2 (Existing/Committed) was ranked second highest. It has the second least 
potential for participation. Small IC&I operators will not be significantly affected by this 
System and it is expected to be less costly to generators than Systems 3 - 6, with a 
resulting greater, willingness to pay and more positive attitudes and perceptions on the 
part of the IC&I sector. 

Systems 1 (Existing) and 5 (Expanded 3Rs Regulations with Organics) were ranked 
equally as the second lowest. System 1 has the least potential for increased participation. 
Public and private operators appear willing to pay the current costs for waste 
management. System 5 has a slightly greater potential for participation than Systems 3 
and 4 (much greater than System 1), but the effect of the mandatory separation of wet 
waste is likely to elicit negative attitudes from the restaurant and grocery sector because 
of potential health, odour and vermin concerns and added costs for clients. System 5 is 
likely to apply to many small operators/owners in the restaurant and grocery sector, 
where compliance might be very difficult. 
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System 6 (No Unprocessed Waste to Landfill) was ranked the lowest because, although it 
will have the greatest participation, it is likely to be the most costly for individual 
operators to implement and will affect the entire IC&I sector. It is likely to have 
particularly negative effects on small and medium sized businesses and institutions, as 
they may need additional storage space and staff time to source separate. They will also 
pay proportionally more than larger operators for a hauler to separate the materials. 
There will likely be negative altitudes towards this System. All generators will be 
covered by the legislation and there is likely to be greater problems in obtaining 
compliance. 

13.7.5 Overall System Ranking 

The IC&I system ranking under the Service Criteria Grouping was: 
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Of the IC&I Systems, System 4 (Expanded 3Rs Regulations) was ranked highest overall. It 
was very similar to System 3 (Extended 3Rs Regulations) on the top three ranked criteria: 
performance, reliability and social acceptability. In the top three criteria, Systems 3 and 4 
received one ranking each of highest, second and third highest. Specifically, both were 
ranked highest for social acceptability. System 4 achieved second highest diversion and was 
ranked third highest for reliability, while System 3 achieved third highest diversion and was 
ranked second highest for reliability. 

System 4 was considered third most flexible because it is designed to process virtually all dry 
recyclables and was therefore ranked highest overall. System 3 is third least flexible with a 
narrower range of dry materials collected than System 4 (collecting most of the materials that 
can be easily collected and marketed). System 3 is therefore ranked second highest overall. 

System 2 (Existing/Committed) was ranked third highest overall. Along with System 1 
(Existing), it was most reliable (because technologies exist and are widely proven) but 
achieves lowest diversion. This was similar (in reverse) to System 5 (Expanded 3Rs 
Regulations with Organics) which is considered second least reliable due to increased 
unpredictability because of the wider range of materials (including organics) that are 
collected and because it relies heavily on effective regulations and compliance monitoring. 

System 5 is considered less socially acceptable than System 2 (due to potentially high costs 
of compliance for small IC&I generators and negative attitudes). System .2 which was 
second most socially acceptable (considered likely to be acceptable to most IC&I generators), 
and second least flexible. Flexibility is considered the least important criterion, and System 2 
was therefore ranked third highest overall. Because System 5 was considered second most 
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flexible while System 1 was considered least flexible, System 5 was ranked second lowest 
overall, and System 1 was ranked lowest. 

System 6 (No Unprocessed Waste to Landfill) was also ranked lowest overall. While it 
achieved the highest diversion, it was considered least socially acceptable and reliable of all 
systems. It was considered most flexible, although this criterion is considered least 
important It was therefore ranked equally with System 1 as lowest overall. 
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14.0 SUMMARY OF NET EFFECTS 

The results of the assessment and evaluation of the residential 3Rs systems with respect to 
Service are summarized in Table 14.1 for the four GTA Regions. 

Table 14.1 

Summary of Residential 3Rs System Rankings for Service by Region 
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System ranking was the same in all Regions, with System 4 (Expanded Blue Box) being the 
highest ranked, System 3 (Direct Cost) the second highest ranked and System 5 (Wet/Dry) the 
third highest ranked. System 6B and System 1 were second lowest ranked and System 6A 
was lowest ranked in all Regions. System 2, the Existing/Committed System, was the only 
system whose ranking varied from one Region to another. This is generally related to the fact 
that commitments vary from one Region to another. . , , 

Resickntial System 4 (Expanded Blue Box) was ranked highest for Service in all GTA regions. 
It was considered highly socially acceptable and reliable, moderately flexible. It had lower 
potential diversion than Systems 5 and 6, but higher potential diversion than Systems 1 and 2 
and similar diversion potential to System 3. 

Residential System 3 (Direct Cost) and System 5 (Wet/Dry) were ranked second highest and 
third highest respectively for Service in all GTA regions. System 3 was generally considered 
highly socially acceptable and reliable, with lower potential diversion than other systems and 
less flexibility (through the narrower range of materials collected than Systems 4 to 6). System 
5 achieves high potential diversion in all regions and was considered flexible (with the wider 
range of materials collected, including organics). However, it was generally considered less 
socially acceptable and less reliable than Systems 1 to 4, because it relies heavily on public 
participation and a significant change in residents' waste management activities to successfully 
achieve high diversion. 

Residential System 2 ranged between an overall ranking of second highest (in Peel Region), 
second lowest (in Durham Region) and third lowest (in Metro Toronto and York Region). 
System 2 was considered most reliable (along with System 1) in all regions. The 
Existing/Committed Systems have potential for lowest or second lowest diversion in all 
Regions. Flexibility rankings ranged from least to second least flexible (in Peel and Metro 
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Toronto, a slightly expanded range of materials are collected in comparison with the Existing 
System). These systems also ranged from most (in Peel Region - due to significant potential 
for changes in behaviour) to third most socially acceptable (in Durham - due to low potential 
for increasing participation). System 2 was considered second most socially acceptable in 
York Region and Metro Toronto. 

Residential Systems 1 (Existing) and 6B (Mixed Waste Processing with high quality compost) 
were ranked equally as second lowest for Service in all GTA regions. System 1 (in each 
region) was considered very reliable and was ranked high for social acceptability, however, the 
Existing System in all cases achieves lowest diversion and was not considered flexible. In 
contrast. System 6B achieves the greatest diversion and was the most flexible, but was also 
considered least reliable and socially acceptable. , - 

Residential System 6A (Mixed Waste Processing with low quality compost) was ranked 
equally and lowest for Service in all GTA regions. The System achieves high diversion and 
was considered very flexible, but was not considered reliable or socially acceptable. 

The results of the assessment and evaluation of the IC&I 3Rs systems with respect to Service 
are summarized in Table 14.2 for the entire GTA. A full explanation of the rationale for these 
rankings is presented in Section 13.7.5. 

Table 14.2 

Summary of IC&I 3Rs System Rankings for Service ' 
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15.0 REGIONAL WASTE DIVERSION PROJECTIONS 

15.1 Introduction , ' = , 

There are a number of possible combinations of residential and IC&I systems which could be 
considered, and the diversion achieved in each Region will depend on which residential and 
IC&I system combination is implemented. This chapter presents estimates of the cumulative 
waste diversion potentially achievable in the Regions of Durham, Metro Toronto, York and 
Peel for the years 1996 to 2015. The range of potential diversion has been estimated by 
combining each of five residential systems (the Existing/Committed plus four others) with 
each of five IC&I systems (the Existing/Committed plus four others). The Existing 
residential and IC&I systems were not included in this assessment, as the 
Existing/Committed systems will be in place by 1996. 

The approach to these estimates is presented below. ' . . 

15.2 Residential Waste Diverted 

Estimates of residential waste diverted include residential waste reduced and residential 
waste reused/recycled. Estinaates of residential waste reused/recycled by six residential 
systems are presented in Chapters 6 to 9 of this report. 

A conservative source reduction estimate increasing from 0% in 1992 to approximately 3% 
by the year 20(X), and 8% by 2015 was applied to the residential waste generation estimates 
developed in Chapter 3 of this document. This value compares to objectives set or met in 
other jurisdictions in North America (see Schedule B on source reduction). 

The residential waste diversion estimates developed for each region, for each residential 
diversion system for each year from 1996 to 2015 are presented in Schedules to this appendix 
as follows: 

• Region of Durham Schedule I; 

• Metro Toronto Schedule J; , 

• Region of York Schedule K; 

• Region of Peel Schedule L. ' ' 

15.3 IC&I Waste Diverted 

Projections of quantities of IC&I waste generated from the year 1996 to the year 2015 for 
each GTA region and for the entire GTA are presented in Table 1 L4 of Chapter 1 1 of this 
Appendix, A source reduction allowance was also applied to these estimates to identify the 
potential quantities of waste which will not be generated by the IC&I sector. The method 
used to estimate source reduction of IC&I waste is described in Chapter 12 of this Appendix. 
The source reduction allowance increased from 0% in 1992 to approximately 5% by the year 
2000 and 17.2% by 2015. 

Estimated diversion rates for each of the six IC&I systems considered in this study are 
presented in Chapter 12. These are combined with source reduction estimates to determine 
the total quality of IC&I waste which would be diverted by each system in each Region 
(except Halton) for the planning period from 1996 to 2015. For the purpose of developing 
estimates of IC&I waste diverted and disposed under the Existing/Committed System, 
calculaUohs were based on the 60% coverage scenario explained in Chapter 12. 
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Estimates of the amount of IC&I waste diverted and requiring disposal for each GTA Region 
(except Halton) for the years 1996 to 2015 are presented in Schedule N. 

15.4 Regional Diversion Estimates 

Chapters 6 to 9 and 12 discussed diversion estimates for six residential and six IC&I waste 
diversion systems in the GTA regions. The actual disposal requirements for each Region 
could vary depending on which residential and IC&I systems are combined to form any 
Regional waste diversion system. Any of the five alternative residential systems 
(Existing/Committed, Direct Cost, Expanded Blue Box, Wet/Dry, and Mixed Waste 
Processing) could be combined with any of the five potential IC&I systems 
(Existing/Committed, Extended 3Rs Regulations, Expanded 3Rs Regulations, Expanded 3Rs 
Regulations with Organics, and No Unprocessed Waste to Landfill). This results in 25 
possible combinations of residential and IC&I systems for each Region. 

The cumulative tonnes of waste diverted through reduction and reuse/recycling, and the 
cumulative diversion (expressed as a percentage of total waste generated) achieved during the 
twenty year period from 1996 to 2015 was estimated for the 25 potential system 
combinations for each of the three service areas (Durham, Metro/York, and Peel). Where 
low and high diversion scenarios were estimated for the residential Mixed Waste Processing 
System, the percentage diversion, and the cumulative tonnes reduced and reused/recycled 
were estimated for each case. Tables 15.1 to 15.5 show the results of this analysis for the 
regions of Durham, Metro Toronto. York, Metro and York combined, and Peel. The results 
are discussed on a Regional basis in sections 15.4.1 to 15.4.5. 

The source reduction assumptions used in each residential and IC&I system are the same. 
Therefore the cumulative twenty year reduction of approximately 8% will be the same for all 
system combinations on a Regional basis. The small difference in the cumulative source 
reduction estimate from one Region to another is related to differences in the population and 
employment growth profiles among the Regions. For presentation purposes, all estimates are 
rounded off to the nearest whole number. 

The resulting 20 year cumulative diversion estimates are discussed by Region in the 
following sections. 

15.4.1 Cumulative Diversion Estimates for Region of Durham 

Table 15.1 shows that the 25 combinations of residential and IC&l systems are estimated to 
divert a range of 4.05 million to 7.59 million tonnes of waste in Region of Durham between 
1996 and 2015. This represents a range of 38% to 72% of the Durham waste stream. 

The combination of Existing/Committed residential (System 2) and Existing/Committed 
IC&I (System 2) is estimated to result in the lowest potential waste diversion for this Region. 
This combination is estimated to divert 38% of the combined waste stream generated (4 
million tonnes) between 1996 and 2015, achieved by the year 2015, consisting of: 

• 3.18 million tonnes (30%) of waste reused/recycled; 

• 0.86 million tonnes (8%) of waste reduced. 

Other combinations of residential and IC&I systems are estimated to achieve higher 
diversions. The highest estimated diversion is achieved by combining Mixed Waste 
Processing of residential waste (Residential System 6 A and 6B) with a policy of No 
Unprocessed Waste to Landfill for IC&I waste (IC&I System 6). This combination is 
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estimated to divert between 65% and 72% of the combined waste stream (between 6.88 to 
7.59 million tonnes) in the twenty year period. The range relates to the quality of the finished 
compost from the mixed waste plant, and whether it meets MOEE compost quality 
guidelines. 

Of the 25 system combinations considered, 19 are estimated to divert at least 50% of waste 
generated over the 20 year planning period. Another 2 system combinations are estimated to 
divert 48% or 49% of the total waste stream. Almost one fifth (8% of the waste stream) of 
the diversion is estimated to occur through source reduction, which requires a sustained 
promotion, education, and support program focussed on source reduction by both the 
residential and IC&I sectors. 

15.4.2 Cumulative Diversion Estimates for Metro Toronto 

Table 15.2 shows that the 25 combinations of residential and IC&I systems are estimated to 
divert a range of 19.75 million to 40.38 million tonnes of waste in Metro Toronto between 
1996 and 2015. This represents a range of 34% to 70% of the Metro Toronto waste stream. 

The combination of Existing/Committed Residential (System 2) and Existing/Committed 
IC&I (System 2) is esfimated to result in the lowest potential waste diversion for this 
Region. This combination is estimated to divert 34% of the combined waste stream 
generated (19.75 million tonnes) between 1996 and 2015 consisting of; 

• 15.02 million tonnes (26%) of waste reusedyrecycled; 

• 4.73 million tonnes (8%) of waste reduced. 

Other combinations of residential and IC&I systems are estimated to achieve higher 
diversions. The highest estimated diversion is achieved by a combination of Mixed Waste 
Processing of residential waste (Residential System 6A and 6B) with a policy of No 
Unprocessed Waste to Landfill for IC&I waste (IC&I System 6). This combination is 
estimated to divert between 62% and 70% (between 35.71 to 40.38 million tonnes) in the 
twenty year period. The range relates to the quality of the finished compost from the mixed 
waste plant, and whether it meets MOEE compost quality guidelines. 

Of the 25 system combinations considered, 13 are estimated to divert at least 50% of waste 
generated over the 20 year planning period. An additional 4 system combinations are 
estimated to divert 48% or 49% of the total waste stream. Almost one fifth (8% of the waste 
stream) of the diversion is estimated to occur through source reduction, which requires a 
sustained promotion, education, and support program focussed on source reduction by both 
the residential and IC&I sectors. 

15.4.3 Cumulative Diversion Estimates for Region of York 

Table 15.3 shows that the 25 combinations of residential and IC&I systems are estimated to 
divert a range of 7.62 million to 14.04 million tonnes of waste in Region of York between 
1996 and 2015. This represents a range of 38% to 71% of the Region of York waste stream. 

The combination of Existing/Committed Residential (System 2) and Existing/Committed 
IC&I (System 2) is estimated to result in the lowest potential waste diversion for this Region. 
This combination is estimated to divert 38% (7.62 million tonnes) of the waste generated 
between 1996 and 2015, consisting of: 
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• 5.94 million tonnes (30%) of waste reused/recycled; 

• 1.68 million tonnes (8%) of waste reduced. 

Other combinations of residential and IC&I systems are estimated to achieve higher 
diversions. The highest estimated diversion is achieved by combining Mixed Waste 
Processing of residential waste with a policy of No Unprocessed Waste to Landfill for IC&I 
waste (System 6). This combination is estimated to divert between 65% and 71% of the 
waste stream (12.96 to 14.04 million tonnes) in the twenty year period. The range relates to 
the quality of the finished compost from the mixed waste plant, and whether it can be 
classified for unrestricted use. 

Of the 25 system combinations considered, 19 are estimated to divert at least 50% of waste 
generated over the 20 year planning period. Almost one-fifth (8% of the waste stream) of the 
diversion is estimated to occur through source reduction, which requires a sustained 
promotion, education, and support program which focusses on source reduction by both the 
residential and IC&I sectors. 

15.4.4 Cumulative Diversion Estimates for Metro Toronto and Region of Y ork Combined 

Table 15.4 shows that the 25 combinations of residential and IC&l systems are estimated to 
divert a range of 27.37 million to 54.43 million tonnes of waste in Metro Toronto and Region 
of York combined between 1996 and 2015, This represents a range of 35% to 70% of the 
combined waste stream from the two Regions, which make up one service area. 

The combination of Existing/Committed Residential (System 2) and Existing/Committed 
IC&I (System 2) is estimated to result in the lowest waste diversion for this combined 
service area. This combination is estimated to divert 35% of the waste generated (27.37 
million tonnes) between 1996 and 2015, consisting of: 

• 20.96 million tonnes (27%) of waste reused/recycled; 

• 6.41 million tonnes (8%) of waste reduced. 

Other combinations of residential and IC&I systems are estimated to achieve higher 
diversions. The highest estimated diversion is achieved by combining Mixed Waste 
Processing of residential waste with a policy of No Unprocessed Waste to Landfill for IC&I 
waste (System 6). This combination is estimated to divert 63% to 70% of the combined 
waste stream (48.67 to 54.43 million tonnes) in the twenty year period. The range relates to 
the quality of the finished compost from the mixed waste plant, and whether it meets MOEE 
compost quality guidelines. 

Of the 25 system combinations considered, 16 are estimated to divert at least 50% of waste 
generated over the 20 year planning period. Almost one fifth (8% of the waste stream) of the 
diversion is estimated to occur through source reduction which requires a sustained 
promotion, education, and support program focussed on source reduction by both the 
residential and IC&I sectors. ■ ' . 

15.4.5 Cumulative Diversion Estimates for Region of Peel 

Table 15.5 shows that the 25 combinations of residential and IC&I systems are estimated to 
divert a range of 8.79 million to 17.14 million tonnes of waste in Region of Peel between 
1996 and 2015. This represents a range of 36% to 70% of the Region of Peel waste stream. 
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The combination of Existing/Committed Residential (System 2) and Existing/Committed 
IC&I (System 2) is estimated to result in the lowest potential waste diversion for this Region. 
This combination is estimated to divert 36% of waste generated (8.79 million tonnes) 
between 1996 and 2015, consisting of: . . 

• 6.95 million tonnes (28%) of waste reused/recycled; ■ ■ = 

• 1.84 million tonnes (8%) of waste reduced. 

Other combinations of residential and IC&I systems are estimated to achieve higher 
diversions. The highest estimated diversion is achieved by combining Mixed Waste 
Processing of residential waste (System 6A and 6B) with a policy of No Unprocessed Waste 
to Landfill for IC&I waste (System 6). This combination is estimated to divert between 63% 
and 70% (15.49 to 17.14 million tonnes) of the combined waste stream in the twenty year 
period. The range relates to the quality of the finished compost from the mixed waste plant, 
and whether it meets MOEE compost quality guidelines. 

Of the 25 system combinations considered, 16 are estimated to divert at least 50% of waste 
generated over the 20 year planning period. Two additional system combinations are 
estimated to divert 48% of the total waste stream. A portion (8% of the waste stream) of the 
diversion is estimated to occur through source reduction, which requires a sustained 
promotion, education, and support program focussed on source reduction by both the 
residential and IC&l sectors. 

15.5 Conclusion 

The diversion impacts of a range of residential and IC&I systems were estimated for the three 
service areas for which landfills are proposed by the Interim Waste Authority. The estimates 
show that of the 25 combinations considered, at least 16 are estimated to divert 50% or more 
of the generated waste stream in the 20 year period between 1996 and 2015. All estimates 
have assumed that up to one-fifth of the diversion will be achieved through source reduction 
by the residential and IC&I sectors. A sustained promotion, education and suppon program 
for source reduction would help achieve this result. 

The actual level of waste diversion achieved in each of the primary service areas will be 
influenced by a number of factors including the diversion approach pursued in each Region 
as well as external influences. These external influences will impact on both the generation 
and diversion of waste by the residential and IC&I sectors. The external influences include 
factors such as economic growth, our international competitiveness, the value of the 
Canadian dollar, the continued availability of an inexpensive export option for waste 
disposal, and the creation of stable sustainable end markets for secondary materials. 
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